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1. Introduction ,

The autoxidation of fat is a process affecting quality in an unfavourable way. The reac-
tion with oxygen leads to formation of hydroperoxides and a variety of secondary oxidati- ¢
on products with negative effects on flavour and nutrient properties (1-5).

In this paper the dependence of autoxidation processes in milk fat upon exposure to
daylight (6,7) and the resulting time resolved changes in peroxide value, ultraviolet absor-
bance, triglyceride contents and fatty acid composition will be described. The constancy
of fatty acid composition is important for the characterization of fat samples. Furthermore
the effect of rising peroxide values on triglyceride contents is of great interest with regard
to detection of foreign fats in milk fat by quantitative triglyceride analysis (8,9). Another as-
pect is the preparation of a fat reference material, e.g. for that method, which has to re-
main unchanged over a long period.

Since the oxidative stability of fat depends on the iodine value (1), it is interesting to
analyze samples obtained from butter of different feeding periods. Milk fat from the win-
ter period has a smaller amount of triglycerides with a total acyl carbon number of 54 than
a summer fat, which is equivalent to a lower content of unsaturated fatty acids.

Finally the relation between peroxide value and ultraviolet absorbance with progressing
air exposure will be shown for two different milk fats (10,11).

2. Materials and methods
2.1 Milk fat samples

All milk fat samples were obtained by melting butter and filtering the fat layer at 50°C in
the dark.

2.2 Determination of ultraviolet absorbance (12)

Solutions were prepared by dissolving an amount of milk fat in 2,2,4-trimethylpentane
(iso-octane), generally 0.01 to 0.20 g per 25 ml, necessary to obtain absorbance values
between 0.2 and 0.8. UV absorbance was measured in a cell of 1 cm at 232 nm (hydro-

‘peroxides) and 268 nm (secondary oxidation products) against iso-octane. Absorbance
 values were normalized upon a solution of 1 g fat per 100 ml.

2.3 Determination of peroxide value (13)

_ After reaction of the fat samples with potassium iodide in a mixture of trichloromethane
and acetic acid, the iodine built by the peroxides was titrated with sodium thiosulfate at
room temperature. Peroxide values are given in meqg O/kg.

2.4 Determination of triglyceride contents

Triglyceride analyses (8) were performed on a Packard 439 gas chromatograph equip-
ped with flame ionization detector, splitless injection port and a 50 cm x 2 mm packed glas
column filled with 3 % OV-1 on 100/120 mesh Gas Chrom Q. Nitrogen carrier gas flow
was 35 mi/min, detector and injector temperature both 370°C. Temperature program:
210°C, 1 min isothermal, then 6°C/min up to 355°C, followed by 4 min isothermal. Sam-
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ples (0.5 ml) of 5 % fat in heptane were injected using the so-called ‘hot-injection-techni-
que’ (8,9). GC standard: Eight different saturated triglycerides were used (Nu Check Prep.
Inc., Elysian MN 56028, USA). With these components a milk fat was standardized as ca-
libration sample. By calibrating three times every day with this milk fat (the third run was
chosen) well reproducible quantitative results could be obtained. Triglycerides with odd

_acyl carbon numbers were added to the respective preceding triglyceride with an even
carbon number. The low C56 contents, being less reproducible, were ignored. The re-
maining triglycerides, including cholesterol, were normalized to 100%. Integration was
performed using a Hewlett Packard 3365 Il Chemstation.

2 5 Determination of fatty acid composition

 Milk fat samples were treated with sodium methoxid (14,15) to get the fatty acid methyl
esters (FAME). Analyses of FAME were carried out immediately on a Carlo Erba HRGC
5300 gas chromatograph equipped with split injector, flame ionization detector and a 50
m x 0.25 mm fused silica capillary column coated with CP-Sil 88 (df = 0.20 um). For car-
rier gas hydrogen with a flow of 1.6 mi/min and a split ratio of 1:100 was used. Tempera-
ture of injector and detector was 255°C. Program: 50°C, 1 min isothermal, then 5°C/min
up to 225°C, finally 15 min isothermal. Calibration was performed by use of a test mixture
containing the methyl esters of the main fatty acids of milk fat in the naturally occurring ra-
tio. Correction factors were calculated only for these main components, the smaller peaks
were not corrected. A Hewlett Packard 3365 |l Chemstation was used for integration.

2.6 Reaction times
Night time periods of about 8 hours are included in reaction times of light induced oxi-
dation.

3. Results and discussion

Molten milk fat portions of 15 g were filled in small glasses with a surface of approxi-
mately 3.5 cm? towards gas phase. The glasses were rinsed with nitrogen, closed and
kept in the dark. After solidification all samples of a run, consisting of several glasses of
each milk fat, were opened at the same time and exposed to air and indirect sunlight co-
_ ming through a window pane at room temperature (22°C). Peroxide values and UV ab-
sorbances were measured immediately after the end of different reaction times, whereas
analyses of triglycerides and fatty acids were made after short-term storage of the reclo-
sed and nitrogen rinsed glasses at -18°C in the dark .

o)

ig. 1 shows the time resolved peroxide values (PV) for a milk fat from the winter fee-
ding period and a transition period fat. A continuous increase in PV is to be seen for both
fats with the rise getting slower however. This may partly be due to saturation of the sam-
ples. Another aspect is the enormous decrease in peroxide formation during the night, i.
e. in the dark, as will be shown later on.

In Fig. 2 the changes in UV absorbance of hydroperoxides at 232 nm are plotted forthe
same milk fats. The graphs are showing good parallelism but a quite different ook com-
pared with Fig. 1. There are at least two extrema followed by a continuous increase, and
although the winter fat produces higher PVs, the values of UV absorbance at 232 nm are
evidently lower than those of the transition fat. That means that there is no direct correla-
tion between PV and UV absorbance (Fig. 3). However for long-term measurements the-
re seems to exist a positive rise for both parameters, so simple stability control is also pos-
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sible by only recording the UV absorbance. As the PV of the winter fat is higher, but the
UV absorbance is lower than with the transition fat a correlation of these parameters bet-
ween different fats is totally impossible. -

The reason for the different behavior of these parameters is that UV absorbance only
records conjugated hydroperoxides and their absorbance is overlaid by other specces with
a conjugated diene structure (12).

Fig. 4 shows the UV absorbance at 268 nm, that indicates the amount of secondary oxi-
dation products. The slight rise for both fats results from a rather slow reaction of the ari-
sing hydroperoxides.

Quantitative triglyceride analysis in combination with triglyceride formulae is a rather
sensitive method for detection of animal or vegetable fat in milk fat (8,9). A prerequisite for
disclosing adulterated fats even after long-term storage is the constancy of triglyceride
contents. Fig. 5 and 6 show the triglyceride contents of a winter period and a transition pe-
riod milk fat with rising peroxide value. There is rather no change to be seen within the ran-
ge of PV. Numeric values are listed in Tab. 1 and 2. Whereas column SD, exhibits the
standard deviations of triglyceride contents among the differently oxidized milk fat sam-
ples, column SD, gives the standard deviations for 9 successive analyses of the starting
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material, i.e. the accuracy of measurement. Since SD, values are only slightly higher than
SD, values and there is no temporal tendency in percent values, autoxidation has no per-
ceptible effect on triglyceride contents within the investigated PV range. So foreign fat de-
tection by quantitative triglyceride analysis (8, 9) is even practicable with aged milk fats.

Tab. 1: Triglyceride contents (wi. %) of a winter period milk fat with rising PV

-

Time Oh 1h 2h 3h 4h | 5h 6h 7h | 24h | 48h | Mean | SD; | SD,

PV 019 1 038 | 055 | 070 | 089 | 1.06 | 1.25 | 132 | 162 | 2.22 (0- 48 )[(8x0 h)
Chol 033 032] 032| 032 031 032| 032 032| 033| 032] 032 0.006 | 0.006
G24 0031 003] 003} 003] 003| 003 003| 003 003] 003 0030000 0.000
26 023] 0221 0221 022 022| 022 022 022+ 022| 023} 0220004 0.005
(28 058 057 ] 056 057| 0561 058, 057 0571 057 | 058 0570007 0.005
£30 1470 1440 4450 114 114 1164 1451 1146 145 1146 1451 0.010.| 0.005
C32 266 262 262| 261 2611 264 2651 2641 264} 2651 2631 0018 0008
C34 6261 6148 618 6181 617 622 620 621 | 621 622 620] 0027 | 0018

£36 [ 1160 | 1153 | 1154 | 1160 | 1154 | 1163 | 1152 | 11.56 | 1157 | 1157 | 1167 | 0.035 | 0.026
£38 1300 12.96 | 12.97 | 13.04 | 1298 | 13.06 | 12.94 | 12.99 | 12,99 | 12.97 | 12.99 | 0.036 | 0.021

(40 970 970 971} 9724 971 972 969 9711 97{ ! 971 9710009 0.010
C42 726 728 780 726 729 724 729 727 727 728 7270018 0.006
G44 705 707 707 703 708 701| 709 705, 706 709 7.06| 0026 0009
G46 778 782 | 781 779 782 776 781, 778| 779 779| 77910020 ! 0011
G48 936 941 940 943 942 9397 940 938 939 937| 9390022 0015
G50 10.83 | 10.90 | 10.89 | 10.94 | 1090 | 10.90 | 10.86 | 10.89 | 10.87 | 10.85 | 10.88 | 0.031 | 0.024
052 | 873| 879 878| 879 879| 878 By7| 878| 876! 874 87700210019
G54 346 | 350 | 349 | 340 | 347 | 3.39 | 352 | 348 | 347 | 347 | 346 | 0.041 1 0.010

Tab. 2: Triglyceride contents (wt. %) of a transition period milk fat with rising PV

(38 1273 | 12,74 | 1273 1 1275 | 1273 [ 1276 | 1273 | 1273 | 1278 | 12.70

Time 0h 1h 2h 3h 4h | 5h 6h 7h |24h | 48h | Mean | SD, | SD,
PV 004 | 020 | 038 | 052 { 073 { 088 | 093 | 127 146 | 2.06 (e 48 mi(9x0 h)
Chol 033 034 033 034 034} 034 033] 0321 034 033, 0330007 0.000
C24 003] 003{ 003| 003 003| 003| 003} 003} 003 0.03| 003} 0.000 | 0.000
€26 021 0211 021 ] 0211 021 021 | 021} 021} 021 0221 021 0.003 0.000
G28 053 0541 0531 0531 053 | 054 | 053] 053 | 0541 054 053/ 0005 0.000
£30 103| 104 103| 104| 103| 104| 103 1.03| 1.04| 1.05| 1.04 | 0.007 | 0.000
32 9331 236| 232| 235 233 | 235 2834 2331 236 235 23410014001
£34 556 | 559 | 553 | 558 556 | 558 | 556 | 555| 561 | 555| 557 | 0023 | 0.022
636 1061 | 1063 | 1059 | 1064 | 1061 | 10.64 | 1061 | 1060 | 1067 | 10.58 | 10,62 | 0.027 | 0.026

12

9

G40 987 988/| 988 9831 988 989 | 988! 988 | 989 088 .88 | 0.006 | 0.007
642 667 | 667 668 B67| 667 | 666 | 667 | 668| 667 670 667 0.011 f 0.013
C44 6311 B30 631 630 631 628 6311 632| 630| 634 6310015, 0.011
C46 7251 724 | 7261\ 724 725 723 725 725| 723 727 7125|0013 0.009
048 931 929 032! 9291 931 928| 0301 930 927 930 | 93010015 | 0012

£50 1170 | 1167 | 1172 1 1167 | 1170 | 11.67 | 1169 | 1169 | 11.64 | 11.66 | 1168 | 0023 | 0.013
£52 10.54 | 10.50 | 10.55 | 10.50 | 10.52 | 10.50 | 10.52 | 10.53 | 10.47 | 10.50 | 10.51 | 0.024 | 0.016
G54 503 | 502| 504| 501 502 503| 503| 504 | 499 | 504 503 0.016 | 0.012 |

The effect of rising peroxide values on fatty acid composition of the same two milk fats
is to be seen in Tab. 3 and 4. As no temporal tendency is indicated and the standard de-
viations SD, and SD, calculated for the main fatty acids are nearly the same, there is no
change in fatty acid contents within the considered PV range. The significant constancy of
fatty acid composition is also shown in Fig. 7 and 8.

A theoretical calculation of the presumable effect of autoxidation on milk fat compositi-
on confirms that there are no perceptible changes to be expected in triglyceride contents
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Tab. 3: Fatty acid composition (wt. %) of a winter period milk fat with rising PV
o

Time 0h 1h 2h 3h 4h 5h 6:h 7h 24h. | 48h | Mean 3D, SD,
PV 019 {038 | 055 | 070 089 | 106 1.25 1.32 152222 {0-48 1) (5x0°h)
C4 39514091 401 3.99 3.96.| 3871 4.021 391 3.96 | -4.00 | 398 0.061 1 0.080
G5 0.03: 0.04| 003 003 004 003 003| 003 0041 004

Co6 241 2441 241 240 | 237 . 241 2.41 236 2371 2391 240 0.025 1. 0.032
C7 0.03.1 0031 004 0.03 0.04 1004 004 0031 003 002

c8’ 1401 1.4 1.39 1.38 1.38 1.41 1.41 136 1.37] 1.39 1.39 1 0.018 | 0.027
C9 0.04- -0.04 | 0041 004 0031 0041 008 0.03:1 - 0.05 1:0.03 :

C10 3.05.1314 {313 3.101..3.09 | 3.07 | 3.08] 300 302 303 3.07.1 0.046 | 0.048
C10:1 0.30 ) 0301 029 03071 0291 030 030 ] 0.291 0291 030

11 0.05:1: 0.05( 005} 005 005 005 005 0.05.] 1005 005

Ci2 3.82.| -3.86 3.83 3.801 3.81 3.87 1 382 | 375 8771 378 381 0.038 | 0.040
121 0.0 0.1 0404 0091 0101 010 0101|0401 010 0.08

C13iso 0.03 1:°0.03] 0.04 0.02..0.021 003 0021 00210031 003

C13 aiso 0.08/ 009 008 008! 0081 009! 008 0.0810.09 008

C13 0.091 0.1 00910091 0091 009! 0101 0001 009 0.09

G14iso 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0420 010

Ci4 1155 1181 1 1157 [ 1151 | 11,54 | 1167 1152 114111151 ) 1150 11.54:} 0.070 | 0.070
G14:1 1.021 103 1.02 1.02 1.027 104 104 1.02 1.02 1.03

C15is0 0261 0.27 | 026° 0271 026 0291 030 0.26 | 0251 026

C15 aiso 0.47:| 048 0471 0481 048] 0491 051 0471 047 048

Gi5 1.091 109108 108 11.09 1 1.14 1.09 1.08 | 1.08 1.10

C16is0 0.231.0241 024 0.25 02440240 025) 0241 0231 024

C18 31.89 | 31.69°| 31.44 1 3158 | 3160 31,75 3163 | 31,651 31.84 | 3168|3168 0.130 | 0.096
G16:1 1961 195 1.95 1.96 195 1 .1.98 1 198 1.98 1.97 1.97 :
C17:is0 0371 0371 :038| 038 037 038 040 ) 0.38 | 0371 038

C17 054 | 054 054 056] 054 055 058 {058 055 056

Ci7:4 02210231024 024 024 | 0231 023 0.24 | 023 023

C18iso 0.06:] 0.07| 0081 0.08 0.08.1 007 0.08| 008! 008 0.08 :

G18 9481 9371 9301 939 9421 0932 9.34 1953 | 943 9739 84010071 0.054
G18:1%) 20,75'] 20.56 | 20.48 | 20.69 | 20.74 | 2058 20.53 1. 21.00 2078 2061 | 20,67 |°0.154 | 0174
€18:2%) 1591 159 164 1.66 1.67 1.63 1.61 1.67. 1.65 1.61

(183 04071 040 042|042 042 041 040.) 0431 042 040

C18:2conj 0.35.1 036 | 0397 037 03803710351 039! 037 038

Ci9 018101487020 | 020020 019 0191 0.20 7 020 ] 020

£19:2 0.11 0121 0151 014 014] 013] 012 0.14 0131014

C20 014 015 0181 0171 0471 015 0.141 016 016! 016

020:3 004 1:-005] 0061 006 0.06.{ 006 0041 0061 005 0.06

C20:4 0.081 008 | 009 0081 008/ 008 0.08.| 0.09 0081 008

C21 : 010021 003 003 003] 0021 002 0021 002 0.03

C22 005 0051 007006 0051 005 0.061 :0.06] 0061 0.06

Total 98.32 1:98.35 | 97.93 19819 9823 | 9830 98.12 | 98.35 |:98.33'| 98.03

Rest 168 1651 207 1.81 177 170 1.88 1.65 167|187

*}including all isomeres

and fatty acid composition up to peroxide values of 10. Even higher PVs will not implicitly
affect e. g. the performance of foreign fat detection in milk fat by triglyceride analysis.

For investigating the dependence of autoxidation upon light a milk fat from the summer
_ period with a higher content of unsaturated fatty acids was used. Preparation of the sam-
ples was performed as described for the preceding measurements. Afterwards opened
glasses with milk fat were kept in an airated, dark oven at two different temperatures,
22°C and 50°C. In Tab. 5 peroxide values for different times of air exposure are given. At
22°C storage temperature changes in PV lie in the range of detection accuracy and can
be neglected. Even at 50°C a perceptible increase is not found before a reaction time of
48 h. Compared with the distinct increase of peroxide value for a milk fat stored at room
temperature under daylight (Tab.1 and 2), autoxidation is rather slow in the dark even for
a fat with higher iodine value. :
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Tab. 4; Fatty acid composition (wt. %) of a transition period milk fat with rising PV

Time 0h 1h 2h | 3h 4h 5h 6h 7h 24h | 48h | Mean'| 8D, Sh,
PV 004 | 020 | 038 | 052 | 073 | 0.88 | 0.93 127 | 146 | 206 (0-48.h)) (5x0.1)
c4 306 | 397 392! 402 397 | 384 394 390 3.0} 391 ] 393 0.050 | 0.060
G5 003} 002| 002 003 002| 002) 002 002 002} 002 '
G6 998! 9926| 225| 229| 228 | 2.28| 223 293 |- 294 225| 2260022 0032
C7 003! 003| 004| 002] 002| 003| 002| 0.04 0.03 | 0.02 :
68 128 | 129 | 126 129 127 | 127 129 128 1201 1251 1,28 0.014 0027
C9 003| 003| 003| 002| 004| 004| 004 002 6.03 | 0:.03
C10 069 | 2691 266 274| 271 | 270 268 264 | 287 | 2651 2681 0030 0.048
€10:1 028 029 027 027 027 028 0.27.]..027 | 027 027
HE 0041 0071 003| 003] 003| 0.03| 004} 003 0.03:] 0.03
C12 329 | 334 329| 335| 338 336 329 3.96 | 332|329 | 3321 0039 0.040
G121 008 | 009! 009| 009| 008| 008 008} 008 0.08: :0.08
G13iso 004 | 0041 005| 004| 004 004 004} 004 0.04..0.04
C13aiso 008! 008| 008 008| 007 | 0.08| 008} 008 0.08] 0.08
G13 007 | 008 | 008! 008| 008| 0.08 007 | 008 0.08 1 -0.08
Ci4iso 014! 016 | 014| 015| 014 | 0441 013 | 0.14 0.14:]  8.34
C14 1069 | 10.71 | 10.64 | 10.80 | 10.74 | 10.81 | 10.62 10.54 | 10.78°| 1066 | 10.70.} 0.087 | 0.070
C14:1 097! 098! 098] 098 | 097 | 098| 096| 095 0981 097
C15is0 033 ] 034| 035 034| 033| 034 034 033 033|033
C1baiso 053 | 059 | 060 059 | 058| 059 059 -0.58 0.58 | 0.58
C15 1421 113 114 143} 1430 114 1124 1N 113 112
C18iso 0261 096! 027] 026| 027 | 027| 027 026 026 027
C16 27.93 | 2755 | 27.88 | 27.97 | 27.96 | 28.08 | 27.84 27.80 | 2841 27.99 1 27.91 {70160 | 0.096
Gigd 193] 193] 194 192| 192} 193} 192} 1.93 1951 1.93
C17iso 041 | 0511 041 041] 041] 041 041 | 04 0411 0.50
Ci7 059 | 059 | 062| 058 059 059 059 060 060 | 059
C174 025! 027| 027 024| 024 025| 025| 026 0.26| 025
C18iso 008! 010] 009| 007 | 007 | 008 008} 0.08 0.081 0.08 :
C18 1057 | 10.31 | 10.60 | 10.47 | 10.55 10,46 10,571 10.63 | 10:44 | 10.66 1053 | 0.106 | 0.054
C18:1*) | 2411 | 2356 | 23.81 | 2392 0387 | 23.97 | 2412 | 24.34 | 24.10 | 24.15 | 24.00 0.218 | 0.174
018:27) 172 180 | 176| 170| 166 173 175 179 174 | 176
0183 047 | 048 | 049| 047 048| 048 048] 050 ] 049 0.49
¢18:2conj, 068 | 068 | 071 0681 070 0681 070 0731 071} 0.71
£19 - 024 026 024 023| 021 024} 024, 025 0241 024
G19:2 016! 019! 017|.016| 014| 017 | 017, 017 0161 0.18
C20 019! 020| 019 018 021| 018| 019 0.21 0.17:1 :0.20
£20:3 005! 006| 004! 005 0.09| 005| 006 006 0.06:1. 0.06
G204 007! 007| 007| 007| 009| 007 008} 0.08 0.08°1 0.08
C21 003! 005| 003] 003 003| 003} 003 004 0,03 0.04
C22 007 | 008| 007 | 007| 008| 006 008 008 0.08 | 0.08
Total 9782 | 9714 | 9758 | 97.82 | 97.92 | 97.86 | 97.68 | 97.84 97.99 | 98.06
Rest 218 | 286 | 242| 218 208 214 232| 216 2014 294
*) including all isomeres
Tab. 5: Changes in PV by autoxidation in the dark for a summer period milk fat
reaction . stored stored
time (h) at22°C at 50 °C
0 0.06 0.06
1 0.07 0.06
2 0.06 0.07:
3 0.07 0.08
4 0.07 0.07
5 0.08 0.07
6 0.07 0.08
7 0.07 0.07
24 0.08 0.08
48 0.08 014
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Fig. 7: Fatty acid composition of a winter period milk fat with rising PV
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Fig. 8: Fatty acid composition of a transition period milk fat with rising PV

So long-term storage of fat samples without any perceptible changes in fat parameters
is possible if in addition to an oxygen-free atmosphere and deep temperatures exclusi-
on of light is guaranteed.
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5. Summary

Molkentin, J., Precht, D.: The influence of autoxidation on milk fat composition.
Kieler Mllchwxrtschafthche Forschungsberichte 45 (4) 373-383 (1993)

44 Milk fat (autoxidation, stability, composition)

The influence of autoxidation processes upon milk fat composition is described. Time
resolved changes in peroxide value (PV), ultraviolet absorbance, triglyceride contents and
fatty acid composition are shown. Changes in PV and UV absorbance are compared and
the great influence of light on autoxidation is demonstrated.

Within the investigated PV range of about 0 to 2 no perceptible changes in triglyceride
and fatty acid contents were found with respect to accuracy of measurements. The rises
in PV and UV absorbance cannot be correlated directly even for a single fat, but both pa-
rameters are increasing after an initial period. Exclusion of light nearly leads to inertness
against autoxidation even at a temperature of 50°C. -

Long-term storage of milk fats will not affect milk fat parameters if samples are kept un-
der nitrogen at -18°C in the dark. So application of a milk fat reference material over a lon-
ger period is possible. Even beginning autoxidation will not implicitly affect e. g. the per-
formance of foreign fat detection in milk fat by triglyceride analysis.

Zusammenfassung ,

Molkentin, J., Precht, D.: Zum EinfluB der Autoxidation auf die Milchfett-
zusammensetzung. Kieler Milchwirtschaftliche Forschungsberichte 45 (4) 373-383
(1993)

45 Milchfett (Autoxidation, Stabilitat, Zusammensetzung)

Der EinfluB von Autoxidationsprozessen auf die Zusammensetzung von Milchfett wird |
beschrieben. Zeitaufgeldste Veranderungen der Peroxidzahl (POZ), der UV-Absorption,
der Triglyceridgehalte und der Fettsaurenzusammensetzung werden aufgezeigt. Veran-
derungen der POZ und der UV-Absorption werden gegeniibergestellt und der starke Em-
fluB von Licht auf die Autoxidation wird verdeutlicht. ‘

Innerhalb des untersuchten POZ-Bereiches von etwa 0 bis 2 wurden keine im Rahmen
der MeBgenauigkeit wahrnehmbaren Verdnderungen der Triglycerid- und Fett-
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saurenzusammensetzung festgestellt. Die zeitlichen Verlaufe von POZ und UV-Absorp-
tion kénnen weder zwischen verschiedenen Milchfetten, noch fur ein einzelnes Milchfett
direkt korreliert werden. Allerdings steigen beide Parameter nach einer Anfangsperiode
an. Der AusschluB von Licht fihrt sogar bei Temperaturen von 50°C zur nahezu vollstan-
digen Resistenz gegen die Autoxidation.

. Bei einer Langzeitlagerung von Milchfetten unter Stickstoff bei -18°C im Dunkeln wer-
den die Milchfettparameter folglich nicht beeinfluBt. Damit ist die Anwendung von Refe-
renzmilchfetten Uber einen langeren Zeitraum méglich. Selbst eine beginnende Autoxida-
- tion wird z.B. die Durchfithrung der Fremdfettbestimmung in Milchfett durch Triglycerida-
nalytik nicht beeinflussen.

Résumé :

Molkentin, J., Precht, D.: L’influence de Pautoxydation sur la composition de la ma-
tiére grasse laitiére. Kieler Milchwirtschaftliche Forschungsberichte 45 (4) 373-383
(1993)

44 Matiére grasse laitiére (autoxydation, stabilité, composition)

On décrit 'influence des procédés d’autoxydation sur la composition de la matiére gras-
se laitiere. On montre des changements, résolus en fonction du temps, de la valeur de
peroxyde (VP), de 'absorption U.V., des teneurs en triglycérides et de la composition
d'acides gras. On compare des changements de la VP et de I'absorption U.V. et on dé-
montre la grande influence de la lumiére sur autoxydation.

Au-dedans de la portée VP étudiée, étant d’env. 0 4 2, on n'a pas observé des chan-
gements des teneurs en triglycérides et en acides gras perceptibles dans le cadre de Ia
précision du mesurage. Les variations temporelles de I'absorption VP et U.V. ne peuvent
étre corrélées directement, ni entre des matiéres grasses laitieres différentes, ni pour une
matiere grasse laitiére individuelle; d’autre part, les deux paramétres vont en augmentant
aprés une période initiale. L’exclusion de la lumiére aboutit & une résistance presque
complete a l'autoxydation méme a des températures de 50°C.

Le stockage a long terme de matiéres grasses laitiéres ne produit, donc, aucun effet sur
les parametres de la matiére grasse laitiére, si les échantillons sont conservés sous lazo-
te a -18°C dans 'ombre. Par conséquent, P'application de matiéres grasses laitieres de
référence est possible pendant une période prolongée. Méme une autoxydation com-
mencante n'affectera pas, e.g, la détermination de graisses etrangéres dans la matiére
grasse du lait & l'aide de I'analyse de triglycérides.
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