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Conclussions/Discussion

The ultimate goal of this experiment w

o purify protein(s) (hopefully o-
lactalbumin) from a milk sample. Several step: were

erformed on the samples prior to

them being delivered to the students as part of the initizl purification process. Non-fat
milk cells were ruptured and their cell contents were centrifuged at high speeds. The clear
supernatant that contained the proteins was then placed in 2 Sephadex (G30) gel filtration

column. The fractions collected were measured to find the highest absorbance points,
which should represent the highest protein concentrations.

Several analysis methods were performed on the two seemingly most purified
protein samples to see if we could determine what protein we obtained, and how effective
our purification methods were. The first was a graphical analysis using UV
spectrophotometer results. The graphs obtained (attached) did fit the general structure
anticipated, with both the standard and fraction 1 having two peaks, and fraction 2 (#63)
only having 1, although it does not drop off as sharply as expected. The 2 peaks in
fraction 1 are centered around 280 and 290 nm. Absorbance at 280 nm is typical of
proteins. The general shapes do suggest that we may indeed have a-lactalbumin in
Fraction #1, but perhaps something else in Fraction #2.

Further analysis of the UV results allows us to calculate the ratio of A280 to A290
and estimate the concentration of protein contained in the samples. Fraction 1 is
estimated to .5226 mg/ml (.05336 g/100ml). Fraction was estimated at 0.4567 mg/ml
(.04567 g/100ml). The ratios obtained are 1.384 for fraction 1 and 1.264 for fraction 2.
Pure a-lactalbumin is known to have a ratio of 1.301. That fraction 1 has a higher ratio
suggests there was a stronger peak at A280 than A290, and the opposite is true for
fraction 2, which is lower than the pure sample.

Using the calculated concentrations we are able to calculate absorbance
coefficient. The absorbance coefficient of pure a-lactalbumin is 20.1. For fraction 1 we
obtained 9.25, and fraction two was 10.22. Both of these values are substantially lower
than the standard. Either the A280 absorbance is smaller than expected in pure (which
when compared to the graphs, this does not seem to be the case) or the concentration of
protein within our sample is larger than expected, which seems more likely. The higher
concentration may be due to contaminating proteins also contained within the samples.

The Bradford Assay provides another measure of protein concentration in mg/mL.
A standard curve was developed by measuring a standard gamma globulin at A595. The
absorbencies of our two fractions and milk whey was then compared and plugged into the
line equation from the standard graph. The results determined that the concentration of
fraction one is 3.38 mg/mL and fraction 2 was .00792 mg/mL. These numbers are quite
different than what was estimated from the UV results above, with fraction 1 being
estimated roughly 7 times higher in the Bradford Assay, and 160 times lower. The milk
whey was estimated to be 3.09 mg/mL.




The final analysis was a gel electrophoresis of our samples, milk why, skim milk,
pure a-lactalbumin and a standard molecular weight marker. Our samples were ran
alongside a second groups, and they appeared nearly identical to ours, with fraction 1’s
having two bands and fraction 2 having no bands. Note that most of the lanes contained a
faint line around 0.9 cm (~79,000 Da). This was perhaps some contamination from the
skim milk or milk whey, which had the darkest bands at this level. See the attached tables
and graph for results. The lack of any bands in fraction two suggest that there were no
proteins in the samples.

The a-lactalbumin standard had a single, dark band at 10,867 Da. A similar
weight band was found in the fraction 1°s, skim and milk whey, suggesting that o-
lactalbumin is present in all of these samples. The samples, mlk whey and skim milk also
all had very dark, broad bands around 15,500 Da. This is perhaps a second protein
present (which would explain the higher concentrations found in the Bradford assay for
our fraction 1 than expected), in a higher concentration than o-lactalbumin. Skim and
milk whey both had several other bands present of larger weight proteins, which shows
the progressive effect of the purification process, where the milk whey had less than
skim, and our fraction’s having less than milk whey.

Taken together, the results did suggest that a-lactalbumin was isolated, along with
a second protein, in our first fraction obtained during the column separation. The amount
obtained is a bit more difficult to guess, as the Bradford assay and UV results gave
starkly different values. Perhaps the Bradford assay is more accurate for the overall
protein concentration obtained, at 3.38 mg/mL. A second protein is clearly present in our
fraction, and is perhaps in higher concentration given the dark, think band produced
around 15,500 Da. When compared to the milk whey and skim milk samples in the gel
electrophoresis, it is clear that our purification methods were very effective, up to a point.
The relatively similar sizes of the two proteins, however, may mean that the purification
techniques were unable to differentiate between the two. It is interesting to note that the
known MW of a-lactalbumin is 14,200, and our equation results in the weight being
closer to 11,000 Da. This difference appears to be due to the line obtained not being as
linear as possible, and so the equation may not be entirely accurate.
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