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/Protein is an important biomass parameter and critical in the enzyme analysis of plankton. When plankton biomass is abundant, obtaining protein samples is not
difficult. However, when biomass is a scarce quantity and it needs to be used for many other measurements, obtaining sufficient material for a protein sample is a
challenge. There are several methods for determining total protein content. Among these, some are based on nitrogen content estimation, others on colorimetric
measurement after dye binding, and still others on the biuret and Lowry methods. One of the biggest problems, limiting the application of all these methods, is the
interference with the buffer compounds used in sample homogenization.
In this experiment, we try to determine the optimal method for measuring protein content in plankton samples prepared for enzyme analysis, testing three commonly
used protein determination methodes.
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MATERIAL AND METHODS
To test the three methods of protein (one of these also modified), we applied each of
one to the same sample, from each standar curve and each experiment sample. The
standard curve and all samples were done per triplicate.

STANDARD
CURVE

Standard protein solutions containing 0-500pg-ml
from a stock solution of Bovine serum albumina
(500ug-ml?!) dissolved in phosphate buffer
containing Triton X-100

SAMPLES

Lowry modified by Rutter (Rutter, 1967) — ‘RUTTER’

Bradford method (Bradford, 1976) — ‘BRADFORD’

500
RUTTER RUTTER-SDS
400 -
300 -
200 -
e 14908 y = 0.9292x - 17.1081 y = 1.0267 - 5.1263
= r’=0.9924 r? = 0.9934
E 0 ...................................................................................................................................................................................................
O)
= 100 -
(72)
(5}
S -200
S 500
g BRADFORD
S 400 - /
©
® 300 -
= ®
200 /
100 4o | | y = 0.7472 + 28.7357 y =1.0013 - 3.5859
P r’ = 0.7658 r’ = 0.9867
o .. i S =«
©
-100 -
-200 » T T T T T T T T
0 100 200 300 400 500 0 100 200 300 400 500
BSA concentration (ug-ml'1)
600 .
Fig3. In most of the cases, the
500 - ¢ o ¥

400 -

300 -

200

100 -

Concentration (ug BSA-mI'1)

0_

@ A

o O

RUTTER
- @ RUTTER-SDS
L BRADFORD
SMITH

o oF

Y~
5 T

greatest standard curves was
obtained with BRADFORD and
SMITH methods, with r? of 0.99,
but don’t reach the maximum
absorbance (ABS=1).

RUTTER and RUTTER-SDS methods
shows the lower slopes.
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Figl. Known concentration
samples. This figure shows
the accuracy of the methods
to determine the real
concentration of the
samples.

The most accurate are the
SMITH and RUTTER-SDS
methods, being RUTTER-SDS
which has the less variability
between replicates.

CONCLUSIONS

KNOWN

CONCENTRATIONS

UNKNOWN

CONCENTRATIONS

From the stock solution of Bovine serum
(500pg-mlt), we obtained eight
samples with different protein concentrations.

albumina

e Mesozooplankton samples

(200-2000pm, WP2 net-100pm mesh)

e Microplankton samples

(0.7-50pum, 50um mesh and GF-F filters — 0.7um)

Rutter slightly modified (Markwell et al., 1981) — ‘RUTTER-SDS’
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Fig2. Unknown concentration
samples.

(a) Mesozooplankton: RUTTER
and RUTTER-SDS methods show
the higher values of protein and
SMITH method the lowest.

(b) Microplankton: In this case,
the higher values were obtained
with SMITH method and the
lowest with BRADFORD method.

The variability of all methods
increase if concentrations are
low.
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