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OBIJECTIVE
The objective of the present work has been to examine whether dark color and low solubility are related to a certain size of particles in
TFM plasma, and if so whether it is possible to improve overall solubility and/or color by removing a specific fraction of the particles.

BACKGROUND

When dealing with porcine blood plasma for human consumption, health regulations require that plasma should be kept at a maximum
of 3°C for no longer than 4 days. Within these time and temperature limits the plasma should be further processed to a form that will
prevent growth of microorganisms. Drying is a way to meet this requirement and especially spray drying of plasma has been carefully
studied. An alternative to spray drying is thin film drying (TFM) in which plasma is sprayed on plastic spheres (d ~ 20 mm) circulating
in a tower. Hot air is passing the spheres with an inlet temperature of 90°C and an outlet temperature of 45°C. The time of residence for
plasma in the tower is 15-20 minutes and after this dried plasma leaves the tower through an outlet in the bottom as a consequence of the |
spheres rubbing against each other during circulation. Thin film drying results in a less voluminous and less dusty plasma powder than
spray drying. However TFM plasma tends to be darker and have a lower solubility than spray dried plasma, and ways to avoid or
compensate for these disadvantages may therefore be valuable.

METHODS

Sample preparation. 5 kg of TFM porcine plasma was sifted in portions of 100 g. Each portion was sifted for 10 minutes on an ELM-
shaking screen using ASTM-sieves with mesh no. 50, 60, 70, 100, 140 and 270 resulting in 7 fractions (table 1). After sifting, fractions |
containing the same range of particle size were pooled and stored in plastic bags at 2°C until used. \

Dry matter. 2 g of powder was transferred to a small beaker (d = 33 mm), dried in an oven at 105°C for 18 hours and cooled in an
exicator. Each sample was analyzed in triplicate.

Protein content. A standard Kjeldahl method was used (1,5 g K,SO4 + 7,5 mg Se as katalyst) . Analyses were carried out in duplicate. }C]
Color. The color was measured using a Minolta Fraciion fio. 1 2 3 2 3 6 7
Chroma Meter CR-200. The sample to be measured Particle size/ | <0,053 | 0,053- | 0,106- | 0,150- | 0,212- | 0.250- | > 0,300 1
was transferred to a petridish and the color was S 0,106 0,150 0,212 0,250 0,300 f
measured through the bottom of the dish. For each Weight % 2.7 38.0 4838 6.7 I 0.6 2 p
sample 9 measurements were made. The results are Fable 1. Distribution of partlcle size ¢
reported in the color space L*a*b* (CIELAB). e p
Solubility. Total solubility (TS) as well as protein solubility (PS) were determined as follows. 50 ml of distilled water was added to 0,5 g A
of plasma powder. The suspension was placed on a magnet stirrer and adjusted to pH 7,0 using 0,1 M HCI. After 10 minutes pH was ny
readjusted and the suspension was stirred for another 35 minutes at room tempera- = e = N
ture. During stirring the suspension was covered to avoid evaporation. The suspen- 3 \ ir
sion was centrifuged at 25.800 G for 15 minutes and filtered through a Whatman | 7. } dg
filter no. 4. The filtrate as well as the initial powder were analyzed for protein and o 61 ‘
dry matter. - ol T
f & S0
RESULTS AND DISCUSSION c 4 ¢
Distribution of particle size and water content are shown in table 1 and figure 1 8 3 al
respectively. Almost 90 % of the particles has a size between 0,053 and 0,150 mm @ 2 \ a,
and 1,2 % of the particles exceeds 0,300 mm (table 1). The two bulk fractions, no. 2 g | Ve
and 3, has the lowest water content, while the rest of the fractions have water 1 % ‘
contents 0,4 - 1,2 % higher. Allthough there is a statistical significant differens in ‘ o 1N ‘ ‘ ‘ C
water content between fractions (p < 0,1), there is no simple relation between particle | 1 - A - - Sl e v Tt
size and water content. ‘ Fracti arg
raction no. ‘ o
The protein content of the 7 fractions expressed as protein in percent of dry matter | Pa
(figure 2) grows with increasing size of particle. The denaturation of proteins leads to Figure 1. Water content of the 7 fractions. Ff
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formation of large complexes of cross-bound proteins and during sifting, these

Protein complexes will be retained while smaller parts such as native proteins and ” i '
Salts will pass th rough the sieves and occur in fractions of smaller particle size. ‘z\_ 79 ]
This way fractions consisting of the largest particles would also be the ones 278 771
Containing the highest amount of protein. qu 9 76.3

=3 75,9 r
Results of the color measurements are shown in figure 3 and 4. L* is an expression | 'g - 75 o
of the intensity of light reflected from the sample and a* and b* are the £ 75745 4 i
thromatographic coordinates. The higher the L*-value the more light is reflected % 74 :
from the sample i.e. the lighter the sample appears. Positive values of a* indicates =] 73
different intensities of the red color, negative values correspond to the green color. a ‘ __J
For positive values of b* the color is yellow, for negative values it is blue. In all 724 ’ : ; ! : 2t
fractions of the TFM plasma the a*- and b*-values were positive, meaning that red Laibeat o8 o 0 o 7

and yellow colors were detected. The yellow color is likely to be derived from a

E : number of colored plasma

} proteins such as bilirubin and Figure 2. Protein content in percent of dry matter
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Figure 3. L*-values for the 7 fractions. Figure 4. a*- and b *-values for the 7 fractions.

Carotenoids, and the red color could have its origin in different forms of

hemoglobin. 90

85 ] OoPS
The results show that largest particles appear to be the darkest (low L*-values, 80 F M aTs
'8ure 3) and have the highest content of yellow and red colors as well. The coarsest 75 B B
Particles being the darkest is a common optical phenomenon, but preliminary 70 : F
®Xperiments have shown, that grinding does not reduce the color of the coarse

Particles to match the fine particles.
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Solubility, %
o1 (o))
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Also the solubility indicates that benefit could be obtained by removing the highest

Wmbered fractions (figure 5). With the exception of fraction no. I all fractions 2(5)

_shOW decreasing solubility (protein solubility as well as total solubility) with 40 J _J S _J J | |
‘nCreasing particle number, again suggesting that the largest particles consist of 1 F 2 LE 8 3
Chatured protein. Fraction no.

To examine whether fractionation of the TFM plasma could improve the overall Figure 5. Protein solubility (PS) and total
SOlllbility and color, the 3 smallest fractions, 1-3, were pooled leaving out the solubility (TS) of the 7 fractions.

“oarsest particles (fraction 4-7). The pool of small fractions accounted for 90,4 % of
U particles. Comparison of this pool with the initial non-fractionated TFM plasma is given in table 2. By removing the coarser particles

4small increase in total solubility has been gained whereas the protein solubility is unchanged. Also a small reduction in the red and
Yellow colors and an increase in the lightness in the fractionated TFM plasma is seen.
ConeLusions i at . Fs IS

he dark color and low solubility of TFM plasma | Pool of fraction 1-3 76,89 1,77 10,62 67 82
e closely related to the coarsest particles. The [ Non-fractionated TFM plasma | 79,07 | 1,84 | 11.34 67 80
Protein so[ubility and total solubility of the coarsest Table 2. Comparison between fractionated and unfractionated TFM plasma.

Aticles are respectively 34 % and 33 % lower than

Q.f the finest particles, and the a*- and b*-values are markedly higher in the coarse particles compared to the fine. Furthermore the
Rhtness, L*, is highest in the fine particles. Particles larger than 0,150 mm make up 9,6 % of the TFM plasma and when removed from
¢ Plasma powder, a small but noticeable improvement is made in regard to the L*-, a*- and b*-values and the total solubility.
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