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ABSTRACT: The distribution of conjugated linoleic acid (CLA) in dairy products commercially avail-
able in Chile is poorly understood. This study aimed to assess the content of CLA in dairy cow
products from Chile and the effect of processing fresh milk into dairy products. Samples of raw
milk were categorized into two groups based on the animal feeding system utilized by the dairy
farm: 1) grazing based systems (Los Lagos region); and 2) housing systems using total mixed
ration (TMR) diets (Los Angeles region). Simultaneously, commercial samples of condensed milk,
powdered milk, butter and Gouda cheese were analyzed. Furthermore, samples of raw milk and
processed products (powdered and sweetened condensed milk) were also analyzed. Dairy farms
based on grazing systems had higher levels of CLA in raw milk than TMR farms. In addition, aver-
age values of CLA were 1.72 g 100 g-! of total fatty acids, in spring milk in the Los Lagos region,
and 0.42 g 100 g! in summer milk, in the Los Angeles region. Similarly, the CLA content of
dairy products was higher than that of raw milk. Milk processing affected the transferring of CLA
from fresh milk into the final products. Sweetened condensed milk presented lower CLA values
than raw and powdered milk. In conclusion, this study indicates the importance of the production
systems to the CLA content as well as the effects of milk processing into dairy products. To sum
up, more research is needed to elucidate the exact effect of the processing conditions of dairy
products on the CLA content.

Accepted June 28, 2015

Introduction

Conjugated linoleic acid (CLA) has been indicated
as one of the most potentially beneficial fatty acids (FA)
for human health (Collomb et al., 2006). The most effec-
tive strategy for multiplying the content of CLA in raw
milk involves supplementing ruminant feed with differ-
ent oils or oilseeds with high levels of linoleic and linole-
nic acids (Hervas et al., 2008). Feeding ruminants under
grazing conditions (natural and/or improved pastures) can
also provide high CLA content in raw milk (Gémez-Cortés
et al., 2009; Avilez et al., 2012).

In Chile, cattle production systems are based, for
the most part, on grazing (generally, southern Chile),
whereas a minority of systems correspond to housing
dairy farms that use total mixed ration (TMR) diets (gen-
erally, central Chile). At present, there are no studies re-
garding the content and proportion of CLA isomers in the
Los Lagos region, the largest milk production area in the
country. Furthermore, the distribution of CLA in dairy
products commercially available in Chile is unknown.
However, it is well accepted that milk undergoes changes
during its preparation or processing, which may include
moderate or severe heat treatments, that can lead to un-
desirable changes in lipids and proteins (Herzallah et al.,
2005). Semma (2002) reported that milk lipids could un-
dergo chemical and physical changes during processing
and storage, such as auto-oxidation and formation of trans
FA. Nevertheless, the results of the effects of processing
conditions, storage, and packaging on the CLA content of
various types of dairy products are unclear (Collomb et
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al., 2006; Bisig et al., 2007). As for cheeses, reports and
reviews present results for individual varieties, often in
the belief that CLA levels may vary due to different pro-
cessing conditions. Herzallah et al., (2005) reported CLA
decreases of 21 and 53 % in cheeses heated in a micro-
wave oven for 5 and 10 min, respectively. These effects
are likely to be small and variations in CLA levels are
similar to the levels in raw milk (Gémez-Cortés et al.,
2009). However, other studies detected new CLA isomers
in ripened cheeses (Werner et al., 1992; Lavilloniére et
al., 1998; Sehat et al., 1998) and it was hypothesized that
biohydrogenation of linolenic acid in cheese could lead to
the formation of CLA isomers as intermediates. Thus, the
present study aimed to assess the contents of total and
individual CLA isomers of cow dairy products in Chile,
both in raw milk received at commercial dairy plants and
its derived products destined for human consumption.
Additionally, the effect of processing fresh milk into dairy
products on the CLA content was also assessed.

Materials and Methods

Experimental samples

Raw milk - Milk samples were collected from
two regions in Chile considered representative of two
different dairy production systems, based on feeding
strategy: grazing based systems (Los Lagos region, Osor-
no) and housing systems using TMR diets (Bio-Bio re-
gion, Los Angeles). The predominant genotype of dairy
cow in southern Chile corresponds to a Chilean Black
Friesian, multiparous cow (6.6 + 1.8 calvings), with an
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average milk production of 17.8 + 3.20 kg d-!, milk fat
percentage of 3.67 + 3.6 and protein percentage of 3.42
+ 1.4. Raw milk samples were collected from the tanks
of a Chilean milk company, located in the Osorno sector
(Los Lagos region, 6 reception tanks) and the Los Angeles
sector (Bio-Bio region, 5 reception tanks). Each tank had
a capacity of 120,000 L and milk was kept at 8 °C. Three
samples of 100 mL were collected in each sector at 15-
day intervals during the summer (n = 18), autumn (n =
18), and spring (n = 18), according to the protocol laid
down by the International Dairy Federation (IDF, 1995).
These samples were transported to the laboratory in iso-
lated-thermo boxes at 4 °C and subsequently stored at -80
°C until analysis.

Dairy products - Collection of dairy products was
made over three years. Samples of sweetened condensed
milk (sample weight: 0.40 kg) were obtained from a Chil-
ean milk company plant located in Los Angeles (two sam-
ples per month, n = 72). Powdered milk samples (sample
weight: 4 kg) were obtained from the same milk company
but now in another plant located in Osorno (two samples
per month, n = 72). In addition, samples of commercial
butter (sample weight: 0.12 kg, n = 14) were obtained
and Gouda cheese (sample weight: 1 kg, n = 14), the most
consumed cheese in Chile produced in the two major
dairies in southern Chile. All samples were transported
in isolated-thermo boxes at 4 °C to the laboratory and
subsequently stored at 4 °C until analysis.

CLA is found in dairy products made from fresh
milk. Three samples of raw milk from the tanks of milk
company plants located in both the Osorno and Los Ange-
les regions were collected at 10-day intervalsfor 10 months
(n = 90), in accordance with the protocol laid down in
the International Dairy Federation. In addition, samples
of processed products previously made from raw milk
were also collected, which included powdered milk (three
samples per month, n = 30) obtained by evaporation (55-
70 °C) and spray-drying (the air is filtered and heated to
150-250 °C) and sweetened condensed milk obtained by
evaporation at 100 °C (three samples per month, n = 30).
All samples were shipped in isolated-thermo boxes at 4
°C to the laboratory and subsequently stored at 4 °C until
analysis.

Determination of CLA content and composition
The CLA content of isomers (cis-9, trans-11;
trans-10, cis-12; cis-10, cis-12) in raw milk and dairy prod-
uct samples were determined by the Folch method, using
a mixture of chloroform and methanol (2:1, v:v). Indi-
vidual CLA isomers were identified by comparing their
retention times with those of an authenticated standard
FA mix. The fatty acids were analyzed by gas chromatog-
raphy after transesterification of FA to FA methyl esters
as previously described by Avilez et al., (2012). Briefly,
FA methyl esters were analyzed by gas chromatography,
Flame Ionization Detector (FID), a capillary column SP-
2560 (100 m, 0.25 mm i.d. with 0.20 pm thickness in the
stationary phase) using He as the tracer gas. Gas chroma-
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tography conditions were as follows: the injection volume
was 0.5 pL, a split injection was used (70:1, v:v); ultrapure
hydrogen was the carrier gas; and the injector and de-
tector temperatures were 250 and 300 °C, respectively.
The initial temperature was 70 °C (maintained for 1 min),
increased by 5 °C min~! to 100 °C (held for 3 min), then
by 10 °C min~! to 175 °C (held for 40 min), and then
again by 5 °C min~! to 220 °C (maintained for 19 min) for
a total run time of 86.5 min. Data were then quantified
using the HPCHEM Stations software, and expressed as
a percentage of area according to the total FA identified.

Statistical analysis

CLA content data were analysed using the general
linear model (GLM) in the SPSS for Windows 18.0 pack-
age. For the distribution of CLA content in dairy products,
a global or partial comparison of means was analyzed,
including the fixed effect of type of product, as well as the
dairy production systems and season of sample harvest-
ing (for raw milk), or the year of harvest (for processed
products). For the effect of processing raw milk into dairy
products on the CLA content, the fixed effects of the type
of product and month were considered. Pairwise compar-
isons of means were carried out, where appropriate, using
Tukey's honest significant difference tests, considering a
level of significance of 5 %.

Results and discussion

CLA content of commercial dairy products

Table 1 presents the CLA content in raw milk of
bulk tank commercial dairy plants and in dairy products.
Raw milk presented total CLA mean values between
1.72 g 100 g~ total FA in spring milk from the Osorno
region and 0.42 g 100 g~! in summer milk from the Los
Angeles region. The total CLA content of dairy products
showed average values with greater variability, ranging
from 0.88 g 100 g~! of total FA in cheese up to 1.50 g
100 g~!in butter; 1.49 g 100 g~! in sweetened condensed
milk and 1.97 g 100 g~! in powdered milk. Comparing
total CLA content and its isomers in all products tested,
the dairy products presented higher contents (p < 0.01)
when compared with raw milk, except for spring milk
from the Osorno region. Similarly, the amount of CLA
in raw milk differed (p < 0.05) by season and geographic
region, with higher levels during the spring and in the
Osorno region, but no differences were observed be-
tween regions during autumn. Furthermore, differences
between years were observed for sweetened condensed
milk and powdered milk, with higher CLA levels in the
second year when compared to the first and third ones.

A study conducted in Germany reported maxi-
mum CLA values in raw milk of 1.16 g 100 g~! of total
FA (Fritsche and Steinhart, 1998). In France, Laloux et
al., (2007) reported 0.04 g 100 g~*, and 0.72 g 100 g~! of
total FA was reported in Portugal (Martins et al., 2007).
These values were lower than those found in the present
study (0.89 g 100 g~ of total FA in Los Angeles, and 1.48
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Table 1 — Conjugated linoleic acid contents (CLA) in raw milk of bulk tank commercial dairy plants and in dairy products.

CLA Total CLA Isomer

Product Cis-9, trans-11 Trans-10, cis-12 Cis-10, cis-12

n Mean + SEM? Minimun ~ Maximum Mean + SEM Mean + SEM Mean + SEM

g 100 g total fatty acids

Raw milk?
Housing systems (summer) 18 0.41 £ 0.1% 0.28 0.49 0.26 + 0.0¢f 0.15 = 0.06° 0.00
Housing systems (autumn) 18 0.82 + 0.08¢ 0.74 0.91 0.32 +0.15¢ 0.33 + 0.09° 0.18 £ 0.23¢
Housing systems (spring) 18 0.93 + 0.28¢ 0.41 1.33 0.49 + 0.02¢ 0.44 + 0.022 0.00
Grazing based systems (summer) 18 0.61 +0.01¢ 0.59 0.62 0.40 = 0.01¢ 0.21 + 0.00¢ 0.00
Grazing based systems (autumn) 18 0.89 + 0.14¢ 0.74 1.01 0.48 + 0.04¢ 0.00 0.41 £0.12¢
Grazing based systems (spring) 18 1.72 + 0.07° 0.55 2.96 0.81 = 0.442 0.00 1.19 £ 0.412
Dairy products
Butter 14 1.50 + 0.41° 1.26 2.22 0.92 + 0.38° 0.56 + 0.24° 0.53 +0.21¢
Cheese 14 0.88 + 0.55¢ 0.37 1.47 0.47 = 0.344 0.00 0.41 = 0.21¢
Condensed milk (year 1) 24 1.03 + 0.24¢ 0.73 1.46 0.44 £ 0.15¢ 0.05 + 0.06¢ 0.55 + 0.09¢
Condensed milk (year 2) 24 1.49 = 0.49° 1.14 2.20 0.74 + 0.23° 0.00 0.75 £ 0.29°
Condensed milk (year 3) 24 1.31 £ 0.26° 0.96 1.61 0.79 + 0.55° 0.57 £ 0.602 0.10 = 0.20f
Powdered milk (year 1) 24 1.43 + 0.26° 1.06 2.14 0.68 = 0.11¢ 0.18 = 0.10¢ 0.57 = 0.15¢
Powdered milk (year 2) 24 1.97 + 0.372 1.61 2.59 0.97 £ 0.23¢ 0.00 0.10 = 0.16f
Powdered milk (year 3) 24 1.46 + 0.20° 1.24 1.79 0.73+£0.13 0.24 £ 0.33° 0.54 £ 0.13¢
Effects, p?

Type of product*

Dairy production systems®
Season of sample harvesting®
Year of harvest®

* * %

* *

* *

Mean values within a column with different superscripts are different (p < 0.05); Milk samples were taken in two regions of Chile, with dairy cattle production systems
mainly differentiated by feeding strategy: grazing based systems (Los Lagos region, Osorno) and housing based in total mixed ration systems (Bio-Bio region, Los
Angeles); ?Standard error of mean; 3*p < 0.05; **p < 0.01; “Raw milk, butter, cheese, condensed milk, powdered milk; For raw milk; éFor processed products.

g 100 g~! of total FA in Osorno). However, CLA values
from previous studies refer only to cis-9, trans-11 isomer
in the German study, total CLA in the French study, and
17 isomers with a greater proportion of cis-9, trans-11, in
the study conducted in Portugal.

CLA values found in the present study could be
related to the dairy cattle production system of each re-
gion, and particularly with the type of diet. In the case of
the Los Lagos region (Osorno), the diet is based mainly
on grazing, whereas the productive system of the Bio-
Bio region (Los Angeles), has housing and TMR diets.
There is strong evidence that milk produced from graz-
ing animals had higher CLA concentrations in their milk
compared to non or low grazing animals (Butler et al.,
2008; Rego et al., 2008; Gémez-Cortés et al., 2009). Also,
seasonal differences in CLA content may be related to
differences in diet quality, mainly due to ingestion and
nutritional composition of the herbage (Dewhurst et al.,
2006). Lower CLA content in milk have been observed
where cows were grazing mature pastures, and this ef-
fect has been attributed to the declining quantity and
quality of the herbage (Ward et al., 2003; Avilez et al.,
2012). In this respect, CLA content in the milk increased
during the spring season when cows were fed on high
quality pasture (1.20 g 100 g-! of total FA) compared to
the summer season (0.90 g 100 g~!) and the autumn (1.00
g 100 g7') (Thomson et al., 2003). In previous studies,

neither sites of sampling nor the type of animal produc-
tion system deployed had been mentioned as determin-
ing factors. In Chile, the levels of CLA from raw milk re-
ceived in the Osorno region are very important because
the volume of milk collected in this region represents
around 71 % of the total national milk production. In
addition, these values of CLA in raw milk and processed
products are higher than those reported in the interna-
tional literature.

In dairy products, international researchers have
reported CLA values of 0.40 g 100 g~! of total FA in
mature cheese and from 0.29 to 0.71 g 100 g-! in fresh
cheese in Germany (Fritsche and Steinhart, 1998); 0.39,
0.80 and 0.16 g 100 g~! in Beaufort, Blue and Camem-
bert cheeses, respectively, in France (Laloux et al., 2007);
and 0.48 g 100 g~! in cheese without (type not specified)
in Portugal (Martins et al., 2007). On the other hand,
cheeses, such as Parmesan and Romano, with ripeness
over 10 months were among the cheeses with lower
amounts of CLA (less than 0.50 g 100 g~' of total FA;
Henning et al., 2006). In the case of butter, values from
0.48 to 0.51 g 100 g~! have been reported (Mir et al.,
2003; Laloux et al., 2007; Martins et al., 2007). In sweet-
ened condensed milk, Chin et al., (1992) indicated val-
ues below 0.70 g 100 g~*. Thus, the results presented in
this study, for similar products, have higher values than
those mentioned above.
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Table 1 summarizes the content of CLA isomers.
The cis-9, trans-11 presented a range between a minimum
of 0.26 g 100 g~! of total FA in summer for raw milk from
the Los Angeles region and a maximum of 1.26 g 100 g~!
in butter from the Osorno region. This isomer represents
53 % of total CLA, with higher values in the Osorno re-
gion. In the case of sweetened condensed milk, this iso-
mer ranged from 0.44 to 0.74 g 100 g~!, depending on
the year; while cheese and butter had a range of 0.37 -
1.47 and 1.26 - 2.22 g 100 g~!, respectively. The isomer
trans-10, cis-12 had a range of 0.15 to 0.44 g 100 g~! for
total FA in raw milk received at the plants. This isomer
was not detected in milk samples collected during the au-
tumn and spring in the Osorno region. In dairy products,
the levels of this isomer ranged from 0.00 to 0.56 g 100
g~ ! of total FA. The isomer cis-10, cis-12 presented higher
proportions during springtime in raw milk from Osorno
region (1.19 g 100 g~! of total FA), as well as in condensed
and powdered milk (0.75 and 0.57 g 100 g~! of total FA,
respectively). As for the total amount of CLA, this isomer
reached about 50 % in sweetened condensed milk and
powdered milk, this being the major isomer found in raw
milk in springtime from the Osorno region.

In the literature values have been reported of 0.70 g
100 g~! of total FA for the cis-9, trans-11 isomer for sweet-
ened condensed milk (Shantha et al., 1995); whereas in
cheese, values of 0.32 and 0.89 g 100 g~! have been re-
ported with an average of 0.35 g 100 g~! (Martins et al.,
2007). The same authors reported values of 0.38 for but-
ter, as well as values of 1.32 g 100 g=' for this product
(Shantha et al., 1995).

The isomer trans-10, cis-12 would be present in
amounts of only 3 to 5 % of the total CLA in milk (Par-
odi, 1999) and less than 1 % in dairy products (Martins
et al., 2007). However, in the present study, the values
obtained were higher than those reported in the litera-
ture, which is remarkable given its important physiologi-
cal role. Also, the contents of cis-10, cis-12 isomer were
higher than those reported in the literature (less than 0.01
%). Furthermore, it has not been detected in either butter
or cheese (Martins et al., 2007). It is thus important, given
the high proportion observed in this study, to determine
their biological function.

In Germany, human consumption of CLA from
dairy products is estimated in 0.24 g d-! (Fritsche and
Steinhart, 1998). In France, it ranges from 0.17 to 0.21
g d-! (Laloux et al., 2007), and in Portugal from 0.40 to

0.72 g d-! (Martins et al., 2007). Ritzenthaler et al., (2001)
suggested that optimal consumption of CLA should be be-
tween 15 and 20 g d~!, whereas rich consumption should
be around 65 g d-! (Park et al., 2001). On the contrary, Ip
et al., (1999) suggested an optimal CLA consumption of
3.0 g d-!for a 70 kg person to reap health benefits. Daily
CLA consumption in Chile, considering the contents of
CLA found in the present study, ranged between 0.03 and
0.24gd.

Evaluation of the CLA content in dairy products af-
ter processing

The amounts of total CLA and each of their isomers
in raw milk observed at commercial dairy plants and those
found in processed products obtained from that milk are
shown in Table 2. A significant interaction between prod-
uct type and sampling month was observed (Table 3 and
Figure 1). In general, raw milk presented higher CLA
contents during the autumn (March to May) and spring-
time (especially October and November) months when
compared to the wintertime (especially June and August)
months. In contrast, powdered and sweetened condensed
milk products presented higher values during the win-
ter months, albeit with greater variability, especially in
sweetened condensed milk. Furthermore, sweetened
condensed milk collected in most of the months studied
(specifically 6 out of the 10 sampling months) had lower
CLA content than raw milk and powdered milk although
the latter showed similar values to those found in raw
milk, and even in 4-5 months of the study, showed higher
values, most of them coinciding with the months (winter)
of lowest values obtained for raw milk.

Raw milk M Powder milk MCondensed milk

a,b,c

Total CLA, g 100 g-'total fatty acids

Mar Apr May  June July Aug Sept oct Nov Dec

Figure 1 — Contents of total conjugated linoleic acid (CLA) in dairy
products (raw milk, powder milk and condensed milk) made from
cows’ fresh milk. Means within a month (a, b, c) with different
letters are different (p < 0.05).

Table 2 — Contents of conjugated linoleic acid (CLA) in dairy products made from cows’ fresh milk.

) Product Effects, p!
CLA (g 100 g™ total fatty acids) Raw milk Powdered milk Condensed mik T M TxM
n 90 30 30
Total CLA 1.35+0.51 1.45 +0.28 0.93 +0.61 ns ns
CLA cis9, trans-11 0.58 + 0.41 0.73£0.16 0.45 £ 0.35 ns e
CLA trans-10, cis-12 0.67 £0.24 0.72 +£0.20 0.45 +0.19 ns ns *
CLA cis-10, cis-12 0.77 + 0.45 0.56 + 0.27 0.87 +0.13 ns ns *

1T, Product type; M, Sample months; T x M interaction; *p < 0.05; ***p < 0.001; ns: not significant, p > 0.05.
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Table 3 — Contents of conjugated linoleic acid (CLA) in dairy products made from cows’ fresh milk according to month.

CLA total

CLA cis-9, trans-11

CLA trans-10, cis-12;CLA cis-10, cis-12

Month

Raw milk Powdered Cond.! Raw milk Powdered Cond. Raw milk Powdered Cond.
g 100 g! total fatty acids
Mar 1.538 1.248 1.61% 0.58>¢ 0.580¢ 0.972A 0.9524 0.66"8 0.640 4
Apr 1.338 1.398 1.058 0.51%¢ 0.8124 0.47>¢ 0.838 0.59 ¢ 0.58 b4
May 1.408 1.398 0.67¢ 0.67>¢ 0.8624 0.30<¢ 0.70~8 0.53%¢ 0.37«8
June 0.80°¢ 1.75% 0.80¢ 0.240.0 0.8424 0.43%¢ 0.56°¢ 0.9024 0.37«8
July 1.46° 1.79 1.008 1.03=8 0.8924 0.508 0.44v.¢ 0.9024 0.43>8
Aug 0.78¢ 1.63* 1.068 0.18«P 0.782A 0.5308 0.640¢ 0.854 0.53>8
Sept 0.998 1.13¢ 0.968 0.2500 0.50%¢ 0.502¢ 0.742¢ 0.63»8 0.46>8
Oct 2.15% 1.544 0.54¢ 1.3224 0.69>8 0.29¢0 0.82¢ 0.8524 0.240.¢
Nov 1.578 1.348 0.878 0.41>¢ 0.638 0.528 1.1624 0.7108 0.35¢¢
Dec 1.03¢ 1.428 0.55¢ 0.400>¢ 0.7128 0.19¢0 0.63v¢ 0.7228 0.43¢¢

Means within a row (a, b, c) or column (A, B, C, D) with different superscripts are different (p < 0.05); !Cond.: condensed milk.

Variation in CLA concentration in dairy products
is essentially a function of their original concentration
(in raw milk). Nevertheless, the results of the effect of
processing conditions, storage, and packaging on the CLA
content of various types of dairy products are unclear.
Coakley et al., (2007) reported that cis-9, trans-11 and cis-
10, trans-12 isomers were not significantly affected by
milk processing to produce cheese made with standard
processes (pasteurization of milk and subsequent cooling
at 30 °C, 6 months of ripening of cheese at 8 °C). Howev-
er, Shantha et al. (1995) detected a decrease in total CLA
in cheese samples after 10 wks of refrigerated storage (4
°C). Also, Herzallah et al., (2005) reported decreases in
CLA content of 21 and 53 % in cheeses heated to 94 + 1.0
°C in a microwave oven for 5 and 10 min, respectively.
These authors also observed a decrease in trans isomers
of pasteurized cheese at 63 °C for 30 min or heated in a
microwave at 96 °C for 5 min. The decline of CLA con-
tent in milk after heating may be due to the action of
free radicals, which are formed as a result of lipid oxida-
tion (Leung and Liu, 2000). Other studies have detected
new CLA isomers in ripened cheeses (Werner et al., 1992;
Lavilloniére et al., 1998; Sehat et al., 1998), and it has
been hypothesized that biohydrogenation of linolenic acid
in cheese could lead to the formation of CLA isomers as
intermediates (Gnédig et al., 2004). Moreover, refriger-
ated storage and thermal treatment resulted in significant
declines in or even disappearance of a number of minor
CLA isomers, plus a significant increasing of trans-trans
isomers from both cis-trans, trans-cis, and cis-cis isomers
especially in CLA-fortified milk powder as well as in fer-
mented milk, yogurt, and milk-juice blends (Rodriguez-
Alcald and Fontecha, 2007). In this study, CLA contents
increased in powdered milk, especially in those months
in which the original raw milk had lower CLA values,
which could be explained by increases in the trans iso-
mers, though only three isomers were analysed. However,
more research is needed to elucidate the exact effect of
processing and storage conditions of milk and dairy prod-
ucts on the CLA content.

Conclusion

Higher values were found in raw milk obtained
from regions with dairy farms based on grazing systems
compared to regions with dairy farms based on total
mixed ration and housing. Likewise, dairy products had
significantly higher CLA content than raw milk. The
most important CLA isomer across regions was the cis-
9, trans-11 isomer, whereas the amounts of the isomers
trans-10, cis-12 and cis-10, cis-12 were higher than those
reported in the literature. Consumption of dairy prod-
ucts in Chile is lower than other countries, but the high
amounts of CLA found in Chilean dairy products studied
provide a level that is adequate for human health.

Milk processing significantly affected the transfer-
ring of CLA from raw milk into dairy products (sweet-
ened condensed milk and powdered milk). For both, total
CLA and isomers, sweetened condensed milk presented
lower CLA contents than the original raw milk and pow-
dered milk. Instead, powdered milk showed similar or
above values to those observed in raw milk. More re-
search is needed to elucidate the exact effect of process-
ing and storage conditions of milk and dairy products on
CLA content.
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