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Fifteen UHT cream samples with different fat levels (ranging from 10% to 35%) 
were analysed for free carbohydrates (lactose, lactulose, glucose, galactose and 
myoinositol) and undenaturated whey proteins using gas chromatography and 
high-performance liquid chromatography, respectively. Lactulose concentrations 
ranged from 7 to 177 mg per 100 ml, o-lactalbumin from 5.1 to 61.6 mg per 
100 ml and p-lactoglobulin from 1.0 to 64.0 mg per 100 ml. These values were 
similar to those reported for UHT milks. The ratio /3-lactoglobulin/lactulose was 
found to be significantly higher than that reported for UHT milk. Copyright 0 
1996 Elsevier Science Ltd 

INTRODUCTION 

Some chemical parameters are used as indicators of 
reactions that occur during heat treatment of milk. 
Lactulose concentration and undenatured P-lacto- 
globulin content have recently been proposed by both 
the International Dairy Federation (IDF, 1991) and 
the European Union (EEC, 1992) as analytical indica- 
tors to distinguish UHT milk from in-container ster- 
ilized milk. A milk sample has to have less than 
600 mg litre-’ lactulose and more than 50 mg litre-’ 
undenatured P-lactoglobulin to be considered as UHT. 

These parameters could be useful to characterize the 
thermal treatment undergone by other dairy products 
such as creams; however, it does not establish any cri- 
terion. Therefore, the IDF (1995) has proposed, as new 
work, the standardization of methods for distinguishing 
heat-treated creams. Data about lactulose and undena- 
tured whey protein content of creams are very scarce 
(Gallagan, 1991; Pellegrino, 1994) and they are not 
sufficient for this purpose; also, they could be affected 
by the fat content. 

The effect of fat on the formation of lactulose and the 
denaturation of whey protein is not yet clear. When 
lactulose formation has been compared with the fat 
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content of milk, some contradictory results have 
appeared in the literature. The analysis of commercial 
samples and the plant experiments of Geier & Klos- 
termeyer (1983) did not show any influence of the fat 
content (in the range O-3.5%) on the formation of 
lactulose. Similar results were described by Andrews 
(1984). De Koning et al. (1990) found more lactulose 
formation and whey protein denaturation in 3% fat 
milk than in 1.5% fat milk, while Pellegrino (1994) 
observed that lactulose formation and protein dena- 
turation were lower in whole milk than in skimmed milk. 

The aim of this work has been to obtain data about 
the content of free carbohydrates and undenaturated 
serum protein in commercial UHT creams with different 
fat levels. The values have been compared with those 
found in UHT milks in order to evaluate the usefulness 
of these parameters as thermal treatment indicators in 
fat-rich dairy products. 

MATERIALS AND METHODS 

Samples 

Fifteen UHT commercial cream samples with different 
fat contents from several brands were purchased in local 
markets. 

429 



430 N. Corzo, hf. Villamiel, I, Martinez-Castro 

Analysis 

Free carbohydrates were determined by gas chromato- 
graphy as their trimethylsilyl ethers, following pre- 
viously described methods. Disaccharides (lactose and 
lactulose) were resolved on an OV-17 micropacked col- 
umn, with phenyl-p-glucoside as internal standard 
(Olano et al., 1986) and monosaccharides (galactose, 
glucose and myo-inositol) on an OV-1 capillary column, 
using methyl-o-galactoside as internal standard 
(Troyano et al., 1994). 

Undenatured whey protein determination was per- 
formed by reversed-phase high-performance liquid 
chromatography using a PLRP-S 8 pm column, (300 A, 
150 mmx4.6 mm i.d.) (Polymer Laboratories, Church 
Stretton, UK) with a linear binary mobile phase gra- 
dient (Resmini et al., 1989). Calibrations were per- 
formed by the external standard method. Standard 
curves of whey proteins o-lactalbumin and &lactoglo- 
bulin (Sigma Chemical Co., St. Louis, USA) were linear 
at the same concentration range and chromatographic 
conditions at which samples were run. 

Total protein content was determined by the Kjeldahl 
method (IDF, 1986). 

RESULTS AND DISCUSSION 

Figure 1 shows the disaccharides found in the commer- 
cial UHT creams with different fat contents. Lactulose 
and lactose were clearly higher in low-fat creams (sam- 
ples 14) than in high-fat creams (samples 5515) except 
for samples 5 and 13 which contained 4010 and 
3709 mg per 100 ml lactose, respectively. The variation 
of lactose was as expected in these type of products 
(Bassette & Acosta, 1988). Figure 2 shows the galactose, 
glucose and myo-inositol levels found in these samples. 
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Fig. 1. Lactulose (mg per 100 ml) and lactose (g 100 ml) con- 
tent in UHT commercial creams with different fat levels. 
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Fig. 2. Free monosaccharide content (mg per 100 ml) in UHT 
commercial creams with different fat levels. 

These data are the first reported in creams; however, 
they are similar to those previously found in UHT 
milks, their variation ranges being broader (Troyano, 
1993). 

Figure 3 presents the undenatured a-lactalbumin and 
P-lactoglobulin contents of creams. In most samples, 
the level was considerably high. Only two samples had 
values lower than the minimum proposed by IDF for 
UHT milks (5 mg per 100 ml). 

It is necessary to correct the above values taking into 
account the fat content of creams. The corresponding 
values for lactulose and undenatured P-lactoglobulin, 
calculated on the skimmed product, appear in Table 1. 
Samples 14 had more than 60 mg per 100 ml lactulose 
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Fig. 3. Undenatured cr-lactalbumin and /34actoglobulin 
content (mg per 100 ml) in UHT commercial creams with 

different fat levels. 
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Table 1. Lactulose and /?-lactoglobulin in creams (mg per 100 ml; calculated on the skimmed product) and P-lactoglobulin/lactulose 
ratio 

Sample no. Fat (%) Lactulose P-Lactoglobulin p-Lactoglobulin/lactulose 
ratio 

1 10 63.9 4.6 0.07 
2 18 99.5 53.8 0.54 
3 18 99.0 62.3 0.63 
4 22 221.2 9.5 0.04 
5 35 32.1 43.0 1.34 
6 35 24.8 98.4 3.97 
7 35 11.2 90.0 8.03 
8 35 36.3 35.5 0.98 
9 35 21.2 70.3 3.32 

10 35 16.0 80.3 5.02 
11 35 53.7 1.5 0.03 
12 35 11.7 71.1 6.08 
13 35 34.9 73.2 2.10 

and should be classified as overprocessed according to 
the limit proposed by the IDF for UHT milk; but at 
the moment this limit can only be applied to UHT 
milk. It is possible that these samples had been sub- 
mitted to an indirect UHT process, whereas the others, 
having 35% fat, had almost certainly been treated in a 
direct steam injection plant because of their high 
viscosity. 
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Only sample 11 had less than 5 mg per 100 ml unde- 
naturated /3-lactoglobulin and could also be considered 
to be overheated. On the other hand, some samples (6, 7 
and 10) showed very high values of undenaturated p- 
lactoglobulin. They were higher than previously repor- 
ted in UHT milks (Andreini et al., 1990; Lopez-Fandino 
et al., 1993; Pellegrino, 1994). Nevertheless, the total 
protein content of creams was as expected according to 
their fat contents (Bassette & Acosta, 1988): 2.9% in 
sample 1 (10% fat), 2.75% in samples 2 and 3 (18% 
fat), 2.19% in sample 4 (22% fat), and averaging 1.88% 
in samples 5-15 (35% fat). 
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