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ABSTRACT

Nowadays, the consumers demand high quality and
Thermal pasteurgtion is quite efficient in preventing microbial spoilage of food products but the
applied heat may also cause undesirable biochemical and nutritious changes which may affect
overall quality of the final product. High voltage pulsed electric fields (PE#gtiment, which is an
alternative method of pasteurization that do not include aggressive heating, have been investigated in
this study, in order to obtain a safe product for human consumption, but with sensory attributes
similar to the untreated minimallgrocessed fruits. PEF treatment may inactivate manganisms
with only a small increase in temperature, simultaneously providing consumers with safe, nutritious,
and freshlike quality foods. PEF treatment is conducted at ambient temperature for atish®i(in
microseconds), and energy lost due to heating of foods is minimized.

In this study the pple puree prepared fronGolden Delicioudruits, was pasteurized using
a pulsed electric fieldPEF) treatment and stored at chilling temperature, at a@3at During the
shelf life of apple puree treated with PEF, color was measured using MiniScan XE Plus (Hunter Lab,
USA) spectrocolorimeter. The color parameters were expressed as CIE Lab values, respectively a*
green to red, b* blue to yellow and L* blacki white indices. This color indicators, also known as
tristimulus values, and the reflectance at specific wavelengths, betwee0f00m, have been used
to express color data.

Minimally processed fruits have been popular in Western countriesa
convenience and freshness they offer. The purpose of minimal processing is to
deliver to the consumer a likeesh with an extended shdife whilst ensuring
food safety and maintaining sound nutritional and sensory quality. Generally a
shelf life d about 7 days is required for domestic consumption ahfl days for
overseas consumption.
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The color of minimally processed food products is considered to be an
important quality indicatorThe control of enzymatic browning in fruits used for
salad bar®r for other food applications represents a difficult problem for the food
processing industry. Some alternative treatments to control browning have been
developed.

The browning of apples and apple puree can be also reduced by adequate
processing. In afer to evaluate the effectiveness of treatments aimed at inhibiting
for enzymatic browning, some quantitative procedures measuring the browning of
slices were developed. These included the use of tristimulus colorimetry and
spectrocolorimetry.

Objective @ this research was to evaluate and predict the effect of PEF
treatment on the color of apple puree samples.

1. MATERIALS AND METHOD S

APPLE PUREE PREPARATION

The work was carried out with commercial maturity apple fruits of the
Golden Delicious varietyThe apples werpeeled;the seminal house and stems
were removed. The apples were cut into slices and immersed for 10 minutes in 1%
ascorbic acid in order to prevent the enzymatic browning. The apple puree was
obtained by mixing the apple slices for 5 otigs. Sucrose was added to freshly
prepared apple puree to reduce initigka 0,92. After addition of 0,05% ascorbic
acid, citric acid was used to adjust pH to 3.

PEF TREATMENT FOR APPLE PUREE

The apple puree wasstributed in sterile bags witla capacity of 250
grams and treated 5 minutes and 10 minutes with pulsed electric field using the
PEF treatment chamber shown in figure 1.
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Fig. L The schematic representation of PEF treatment chamber
1 and 5 electrode develaa by winding the conductor on a special frame of isolating mateiial; 2
Teflon plate; 3 bag with apple puree;idperforated metal plate tip material
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PEF treatment parameters used in experimentgeseessing voltage: 20
to 30 kV, continuously adjustablepolarity: positive and negativeyoltage
variation: <N 5% f% ifor20to 3 k\;ebectrddeskshapea nd <N 3
corona dischargeworking mode: nerepetitive (pulse by pulse) and repetitive
(maximum frequency o800 Hz); pulse shape: rectangulgulse front: 50- 200
ns;pulse length: 1 m s.

The apple puree samples were stored for
analyzed to derminate the quality parameters.

COLOR MEASUREMENT

Most new colorimeters allow measurements of absolute color to be
displayed in any of five color systems: Yxy, L*a*b* L*C*Ho, Hunter Lab, or
tristimulus values XYZ

The HunterLab MiniScan XE Plus Spextolorimeter was used for the
measuring of the remission (reflectance/transmittance) for the full spectrum
between 400 and 710 nm as well as at one wavelength. The tristimulus values of

* ok *

color CIE 1976 Lab, in terms of hue, saturation and brightnesse computed

from remission spectralhe L*a*b* color system is one of the uniform color
spaces recommended by CIE in 1976 as a way of more closely representing
perceived color and color difference. In this system, L* is the lightness factor; a*
and b* arehe chromaticity cardinates:

A L* (1 i ¢bisblagk B0 is whitei s

A a *-greem) axisi positive values are red; negative valsee green; O is
neutral.

A b* {blyed dxiti pesitive values are yellow; negativalues are blue; 0 is
neutral.

The measuring system employed by Hunter Lab colorimeter is designed to
provide accurate readings and a uniform response. The light received by the meter
is divided three ways and passed through special filters whose light absorbing
characteristicscombine with the spectral response of the photo cells. Upon
reaching the silicon photocells, light energy is converted into electrical signals and
sent to the microprocessor, where it is adjusted to the illuminating condition
desired and then converteddrtaordinates according to the chosen color space.

Readings are displayed on the LCD panel and can be transferred to a
separate computer or processor through the data output terminal. For color
readings, these values are translated into Yxy coordir@tés color L*a*b*
standard.The device allows different settings for illumination and obseriér.
results were determinedith the Hunter Lab program that was used for median
data at 10 nm incremenas daylight, D65lluminant, of color temperature 680A K
and an angle of 10 degrees.
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2. RESULTS AND DISCUSSIONS

The brightness and chromaticity results of the Golden Delicious apple
puree treated with PEF are presented in table 1. The brightness indexes L* shows
intensity of fruit color; most of the GoldeDelicious apple puree range from 50,93
to 55,67. Red, as the index of chromaticity a*, ranges for this samples purée from
2,11 to-1,22. Negative a* values of the ground color were observed, and indicated
partly, a slightly green color of the skin. Thalues of index b* for these apples
were in the range from 34,15 to 37,8, indicating that the apple puree is more yellow
as the red component of the color is low.

All indexes of color (L*a*b* parameters) presented in table 1 show that is
not a significany differentiation between apple puree samples treated with PEF in
comparison with the control color measurements, during the storage period.

Table 1.L* a*, b*, C* and h numeric values for apple puree samples treated

with PEF
(';'r;'_ mzr;ﬁei';"’(‘g’as)ilss) SAMPLE L* a* b L* c* h
C 5232 | -2.1 | 35.43| 5232 | 355 | 93.39
L After 3 days S 55.41 | -1.75 | 35.71 | 55.41 | 35.76 | 92.8
S 55.35 | -1.46 | 36.4 | 55.35 | 36.43 | 92.29
c 51.03 | -2.22 | 3452 | 51.03 | 34.50 | 93.67
2. After 5 days s, 54.96 | -1.54 | 35.64 | 5496 | 35.67 | 92.48
S 50.93 | -1.91 | 34.15 | 50.93 | 34.2 | 93.2
c 5250 | -2.07 | 34.26 | 52.50 | 34.32 | 93.45
3. After 7 days S 55.67 | -1.22 | 37.8 | 55.67 | 37.82 | 91.85
S 5391 | -2.11 | 34.43 | 53.91 | 34.49 | 9351
c 5259 | -2.07 | 34.26 | 52.50 | 34.32 | 93.45
4. After 10 days S 55.67 | -1.22 | 37.8 | 55.67 | 37.82 | 91.85
S 5391 | -2.11 | 34.43 | 53.91 | 34.49 | 9351

Legend: Ci Control; ST apple puree sample treated with PEF 5 minutek;@pple puree sample.

Lightness parameter L* describing apple puree darkness represents
freshnesof product. Low value of* indicates a dark apple puree sample. The
change of this parameter as a result of storage or-I§betfepends on storage
conditions or the time of pulsed electric field treatment applied.

The brightness coordinates L* of graiicolor is stable during the storage
period of the apple puree. The darkness of the apple increases each day, especially
during the ten days after PEF treatment. Keepimgle puree for a long time under
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refrigeration storage conditions involves furthemarleening and a large
differentiation of brightness.

Table 2 presents remission values measured at different wavelengths in the
range from 400 to 700 nm and expressed as a percentage. This data were collect
using a Universal Softwarg4.01 MiniSca™ XE Plus Program and Hunter Lab
MiniScarf™ XE Plus spectrocolorimeter.

Similar shapes and characteristic featwfespectrum were obtained for all
apple puree samples (Fig. 2). The spectra present a blunt peak-20000n,
related to the content of carotétopigments plus an additional chlorophyll
pigments peak at 670 nm, typical for Golden Delicious varieties. Enzymatic
browning occurring in apple processing should never reach an absorbance
difference value higher than 0.15.
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Fig. 2. Graphic representatin of remission values (%), according to Universal Software
V4.01 MiniScaf” XE Plus program, function of lenghtwave for apple puree samples
treated with PEF, measured at different lenghtwave, betweei7@@0m



Table 2. Remission values (%) for apge puree samples treated with PEF
2. 3.

Nr.crt 1. 4.
The
analysis After 3 days After 5 days After 7 days After 10 days
moment
(days)

Sample C‘&‘& C|S¢|Sz C|S¢|& C‘Sl‘SQ

Remission (%)

400 9,6 7,87 7,68 | 10,62 | 8,02 8,4 8,92 7,32 6,9 9,4 7,14 6,98
410 | 9,03 7,42 7,27 9,92 752 | 7,97 8,37 6,94 6,62 8,82 6,77 6,62
420 | 8,39 7,17 7,13 9,4 7,34 | 781 7,89 6,7 6,5 8,44 6,73 6,64
430 | 8,01 7,04 7,11 9,02 7,25 | 7,86 7,56 6,64 6,49 8,18 6,77 6,78
440 | 7,94 7,32 7,45 9,15 7,66 | 8,37 7,64 7,08 6,99 8,25 7,13 7,24
450 | 7,73 7,38 7,68 8,89 7,75 | 8,61 7,52 7,31 7,42 8,22 7,53 7,72
460 8 7,85 8,18 9,15 825 | 921 7,71 7,78 7,96 8,45 8,04 8,34
470 | 8,62 8,79 9,31 9,75 9,21 | 10,32 8,36 8,82 9,16 9,08 9,05 9,46
480 | 8,26 8,76 9,54 9,51 9,3 10,7 8,2 9,12 9,72 9,05 9,48 10,12
490 9 9,61 10,5 | 10,23 | 10,0 | 11,57 9,04 10,08 | 10,75 9,83 10,44 | 11,15
500 | 12,49 | 13,37 | 14,1 | 13,62 | 13,6 | 15,07 | 12,15 | 13,42 | 14,02 | 13,05 | 13,83 | 14,46
510 | 17,22 | 18,11 | 18,7 | 18,28 | 18,2 | 19,56 | 16,39 | 17,66 | 18,04 17,4 17,96 | 18,44
520 | 21,46 | 21,82 | 22,4 | 22,48 | 21,9 | 23,3 20,06 | 21,04 | 21,25 | 21,41 | 21,39 | 21,77

530 | 24,12 | 23,99 | 245 | 25,02 | 24,0 | 2549 | 22,06 | 22,91 | 22,98 | 23,76 | 23,35 | 23,72

540 | 25,1 24,7 253 | 2592 | 24,7 | 26,22 | 22,68 | 23,49 | 23,56 | 24,65 | 24,11 | 24,45
550 | 25,49 | 25,05 | 25,8 26,3 | 250 | 26,73 | 22,95 | 23,81 | 23,91 | 25,04 | 24,54 | 24,97
560 | 2554 | 25,1 259 | 26,31 | 251 | 26,88 | 22,87 | 23,81 | 23,97 | 25,05 | 24,63 | 25,08
570 | 25,46 | 24,96 | 25,8 | 26,16 | 24,9 | 26,8 22,68 | 23,63 | 23,81 | 24,89 | 24,51 25

Wavelength (nm)

580 | 25,29 | 24,89 | 258 | 2599 | 24,8 | 26,78 | 22,5 | 23,55 | 23,76 | 24,74 | 24,46 25

590 | 25,13 | 24,79 | 25,9 | 25,85 | 24,7 | 26,86 | 22,37 | 23,49 | 23,78 | 24,62 | 2447 | 251
600 | 24,93 | 24,56 | 25,7 | 25,63 | 24,5 | 26,64 | 22,19 | 23,3 | 23,66 | 24,32 | 24,22 | 24,89

610 | 24,77 | 24,33 | 25/4 | 2531 | 24,2 | 26,27 | 21,89 | 23,02 | 23,38 | 24,11 | 23,94 | 24,73
620 | 24,56 | 24,19 | 25,4 | 25,2 | 242 | 26,26 | 21,8 | 22,98 | 23,33 | 23,96 | 23,87 | 24,67

630 | 24,49 | 24,24 | 25,5 | 2512 | 24,1 | 26,37 | 21,65 | 22,83 | 23,31 | 23,85 | 23,9 | 24,73
640 | 23,86 | 23,82 | 25,2 | 24,55 | 23,8 | 26,14 | 21,25 | 22,51 23 23,27 | 23,47 | 24,42

650 | 22,96 | 22,99 | 24,3 | 23,71 | 23,0 | 25,35 | 20,43 | 21,85 | 22,32 | 22,61 | 22,83 | 23,69
660 | 22,08 | 21,72 | 22,6 | 22,85 | 21,7 | 23,4 | 19,74 | 20,71 | 21,06 | 21,64 | 21,46 | 22,08

670 | 20,78 | 20,58 | 21,3 | 21,63 | 20,6 | 22,2 | 18,78 | 19,72 | 20,05 | 20,43 | 20,33 | 20,89
680 | 21,68 | 21,35 | 22,2 | 22,41 | 21,3 | 231 19,4 | 20,24 | 20,69 | 21,24 | 21,01 | 21,68

690 | 22,84 | 22,1 23,2 | 2341 | 21,9 | 2404 | 20,15 | 20,8 | 21,29 | 22,14 | 21,67 | 22,45
700 | 23,26 | 22,39 | 23,6 | 23,76 | 22,2 | 24,42 | 20,37 | 20,99 | 21,563 | 22,35 | 21,91 | 22,69

Legend: Ci Control; ST apple puree sample treated with PEF 5 minutgé;epple puree sample

3. CONCLUSIONS

Estimation of fruit quality based on the L*a*h* system describing
coordinates of color could be useful in connection with marketing, for monitoring
consumer preferences and assessing the products after storage and dufiifg. shelf
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This system, if properly integred into a marketing plan, could improve the
appearance of fruit, making consumers more aware of true quality factors.

The results presented showed that pulsed electric field treatment can be
used to retain freslike characteristics, preserve sensoryilatties and assure a
reasonable shelife of apple puree. One of the advantages is the low quantity of
heat produced by pulsed electric field processing. In conclusion, PEF treatment
may be a promising technique for preserving fruits products.
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ABSTRACT

This paper presents the biotechnological stsidiencerning the characterization
of the trace elements from the biomasd aftobacillus andBifidobacteriumstrains used for
probiotic production A set of chemical and microbiological analyses was established, in order
to obtain a high rate of cellutamultiplication .

The Lactobacillus and Bifidobacterium strains are known as important
components of the human intestinal microflora. Such microorganisms have an important
contribution in keeping an adequate hygiene and in increasing the immunityy fiathe same
time, an anttumor effect.

In order to obtain high yields of bacterial biomass with some selected strains of
Lactobacillusand Bifidobacterium various cultivating conditions such as the composition of
media were studied, and the purpasfethis experiments was to verify the valuable trace
elements' presence. The copper, zinc, cobalt, cadmium and iron total concentrations were
determined by A Perkin Elmer Elan DRGnductively coupled plasma spectrometer H@8.

The preinoculum mediunontained malt extract, the inoculum and production media, one of the
following : glucose, peptone or yeast extract.

The obtained results were compared to the international recommended data, in
order to establish the possibilities of using these s&réor the human treatment .

In conclusion, from the trace elements controlled during our studies, the most
influential factor showed to be the iron, which can explain the important effect of these
bacterial strains on the human health.

This paper pesents the biotechnical studies concerning a probiotic
obtenance,using some selected bacterial strains, in order to obtain a high rate of
cellular multiplication.
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The previous studies, carried out on a laboratory scale, concerning the cells
multiplication and the selection ofactobacillus probiotic strains on media
containing honey and milled/namilled pollen indicated that the best results were
obtained on milled pollen.

Probiotics areontainig live norpathogenic microorganisms wich benefit is
by improving the balance of intestinal microflora..

They may be either bacteria: often lactic acid producing such as lactobacilii
(including L. acidophilug, bifidobacteria, and streptococci, or yeasts such as
Saccharaomyces boulardii

These organisms mubave the following properties: to be of human origin,
to resist at gastric acid and bile secretions, and adhere, colonize and survive in the
human intestine.

This paper presents the biotechnological studies concethingaluable
trace elements' presce inside the bacterial biomags, order to select the best
strain for the probiotic production. . A set of chemical and microbiological methods
were applied for the obtenance of a bacterial preparation and for the trace
elements's determination .

The former studies, carried out on a laboratory scale, concerning the
multiplication of aLactobacillusprobiotic strain on media containing honey and
milled / nonmilled pollen indicated the best results on milled pollEémse studies
were continuated bgelecting the best media composition in order to obtain the
highest yield of bacterial biomass.

Thereafter, the copper, zinc, cobalt, cadmium and iron total concentrations
were determined by A Perkin Elmer Elan DRCinductively coupled plasma
spectrometelCP-MS and by FAAS.

1. MATERIAL AND METHOD

In order to obtain high yields of bacterial biomass with some selected
strains ofLactobacillusand Bifidobacterium various cultivating conditions such
as the composition of media were studied, and the perpbghis paper is to
present the main cultivation and biomass processing parameters, and the trace
elements concentrations of the final biomass.

For the preparation of the bacterial biomass, a starter culture was first
tranferred into 500 ml flask otaining 100 ml inoculum medium and left at

tiv

temperatures of 32 0 AC. After 48 h of static cul
Lactobacillus or Bifidobacterium liquid culture were pipetted aseptically into
various culture media (750 ml flask containing 200 nulid medium).

Previously all t he media were sterild@
bacterial development was carried out at temperatures4f@A C, as st ati c
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and it was monitorized by microbiological methods and by spectrometry. After 48
hours of culivation, the final liquid was 3 times centrifugated ( once at 3000 rpm
and twice at 5000 rpm) in order to obtain a pure bacterial final biomass, without
any trace from the cultivation media.

Then, the copper, zinc, cobalt, cadmium and iron total condiemsavere
determined by A Perkin Elmer Elan DR£ inductively coupled plasma
spectrometer ICIMS and by FAAS.

The obtained results were compared to the international recommended
data, in order to establish the possibilities of using these strains famanh

treatment .
2. RESULTS AND DISCUSSIONS

Table 1- The Cu, Zn, Co, Cd and Fe determinatiorfrom a Lactobacillus
plantarum strain biomass

No. Sample 1
Element (ppm)Element
1 Cu 17,62
2 Zn 38,59
3 Co 5,05
4 Cd 0,06
5 Fe 668,96

The cadmium, cobalt, copper, zinc and iron total
concentrations on Lactobacillus biomass

Cu, ppm,
17.62

7, P, S Fig. 1- TheCu, Zn, Co, Cd and Fe
determinatiorfrom a Lactobacillus
plantarum strain biomass

Co, ppm, 5.05
Cd, ppm, 0.06

In all the variants wich are presented
in the abouve Tables , the culture

temperature for preinoculum
Fe. pom. inoculum and the biomass cultivation
' was 374 0 A Che ased badterial

strains were Lactobacillus plantarum
(Tabel no. 1) and Bifidobacterium
(Tabel no.2).
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Table 2- The Cu, Zn, Co, Cd and Fe determinatiorfrom a Bifidobacterium strain

biomass
No. Sample 2
Element (ppm)
1 Cu 4,24
2 Zn 48,67
3 Co Under 1,0
4 Cd 0,58
5 Fe 174,88
. The cadmium, cobalt, zinc, copper, and iron total
Flg- Z'The Cu! Zn, CO, Cd and Fe concentrations on Lactobacillus biomass
determinatiorfrom a Bifidobacterium s

strain biomass

0.58

the

Difco yeasts extract,
dextrose and minat salts.

indicates the presence of the ma
valuable trace elements, wich ai Sk
request for an efficient humal

Fe, ppm,
174.88

The selected composition o
cultivation medium is based o
Bacfoeptone,

Co, ppm, 1.00

Zn, ppm,
48.67

The analytical determinatior

treatment., as a probiotic preparation: Cu , Zn, Co, Cd, Fe.

3. CONCLUSIONS

The selected compition of the cultivation medium is based on Difco

yeasts extract, Bacfoeptone, dextrose and mineral salts.

The trace elements analysis of the final biomass indicates their

presence and a bigger concentration of iron, with a great importance for the
human treatment .
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ABSTRACT

In the modern trends of marketing mix, there are preferred more and more the short
distribution channels and the forms of direct sales whilessgiplying is expanding. This tendency is
a result of a largeshare of the total expenditure distribution in the total selling price because
sometimes these products get to the consumers at inaccessible prices, even though the manufacturer
practices competitive prices.

In reality, besides the product circulation tveen producers and consumers, the
distribution process contains more economic flows as: transactions (negotiation flow), information
flow, promotional flow, product flow.

The multichannel marketing provides for the manufacturers three advantages: better
coverage on the market, lower distribution costs, higher "personalization" of the sales process.

The selection of the channels is set up by a thorough analysis of the market, being in fact,
the process that determinates the distribution channels. Thissaalgrried out in the marketing
department, starts with the final consumer and ends up with the manufacturer, because distribution
channels dependent on the consumer demand and preferences. The "customer" factor refers to the
consumer sd& nu enfiteeial dis&ibuton, thb buying habits, the purchasing average
volume and the reaction to different methods of value.

The selection of the distribution channel type (long, short or straight) is an important
decision and it is considered the foundatairthe distribution policy. This depends on the type of the
product, commercial usage, local buying habits, the amount and frequency of sales, the profitability
distribution organization.

1. MATERIALS AND METHOD S

The gtimization of the distribution channstructure having as result the
increase of the marketing performance was carried on at BREWERIES BEER
PROD SRL. The company's commercial network is represented by the product
itinerary from the producer to the final consumer. From all the company products
the returnable 0.5 | bottle of Tuborg has been selected.
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The method applied was the synthetic analysis of circuits that allows the
distribution of the products to reaching the consumer and final user.
2. RESULTS AND DISCUSSIONS

First of all, the represeritan of exchange relations of the BREWERIES
BEER PROD SRL on the market has been drawn up, taking into consideration the
five categories of partners: consumers and final users, buyers, distributors,
competitors and suppliers (figure 1).

Bl i

Competitors BREWERIES BEER PROD SRL Compettors

!

Distnibutors

Buyers

Consum arsand end users

Fig.1. C o mp & paytn&rs from the market which is addressing

For the structure of the distribution channel optimization, it was taken into
consideration the analysis of distinctiveness of each product in the selected range.
After that, the techniques of marketing merhances increase by optimizing the
structure of distribution channel have been established as:

¢ The use of the shortest itineraries for the products transportation;

¢ The rational use of vehicles at full capacity;

¢ The maximum possible reduction of the linksmbers through out the

products itinerary.

As a result, all these lines of action lead to a higher circulation speed and to
marketing costs reduction.

The complexity of the product delivery logistics (delivery service) is
described in figure 2.
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of delivery
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* order preparation;
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*loading endtransport,
* storage productsio consum er
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* avatlability of delivery
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*the delivery conditions

* delivery m ethods(uang logstic
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* compatibility logistics systems
prom oted by the producer with supply
logstics system sto the consum er,
*influences on posibilities of

delivery

Fig.2. The factors of influence that determine the maximum performance
of delivery logistics

The advantages that BREWERIES BEER PROD has created on the beer
producers market through distribution system controlled by the company are

following:

¢ The holding of darge number of distribution warehouses for each area
of action of the company products. These warehouses have a major role
in the company distribution policy by increasing the products
availability at the time and place requested by the customer;

¢ The delvery time shortening because of the proper positioning of the
warehouses according to the characteristics of each area on Romanian

territory;

¢ Bulk shipping to the distribution warehouses is cheaper than shipping in
small quantities and usually BREWERIEEEBR PROD chooses to
ship products in large quantities and on long distances, and rarely on

small distance or small quantities.
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Because of the marketing performance improvement, the company has

developed three methods of distribution through intermediaries:

o distribution and sales through wholesalers, who take over some of the
distribution functions; they are responsible for the merchandise
transport, the identification of business partners by locating dealers to
sell the products to the final users or othesiness partners;

¢ sale to retailers (which is rarely done and in small lots);

¢ sale by representatives (through distributors), who are authorized to act
on the behalf of the manufacturer to make the placement of the products
in different areas.

Accordingto the length of the distribution channels on the national market,

60% of the returnable 0.5 | bottle of Tuborg is distributed through direct
distribution (figure 3).

Fig.3. The territorial direct distribution for the product
returnable 0.5 | bottle ofuborg

For the direct distribution in Bucharest, a special absorber warehouse has
been created. In its turn, this warehouse is supplied according to the market
demand in Bucharest.

The indirect distribution is provided by a single authorized distribimtor
each county that has exclusive sales rights for Tuborg beer, its own warehouses and
distribution vehicles.
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3. CONCLUSIONS

The dstribution strategyobjectives must be integrated with strategic
objectives related to market strategy. Because of the ingplation of an efficient
system of marketinglistribution strategy objectives are to

e establish an efficient distribution channel for each segment on the
market;
reduce the costs for physical distribution of ggods
ensure the market adaptability
obtain or maintain the control
eliminate the conflicts.

Distribution has also the role to inform the manufacturer about the needs
and desires of the customers, to ensure their satisfaction by making available the
required products and in the desired antpanthe appropriate time and place.

The selected distribution techniguedirect and indirect distributionlead
the product returnable 0.5 | bottle of Tuborgas closely and as quickly possible
to the final consumer (final user), gaining in theme time the guaranteed
satisfaction and appreciation for the outstanding qualities of the product.
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EIGHT CELL DISRUPTION METHODS
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ABSTRACT

The work presents eight yeast disruptionmeths f or t he obtaining of spent
cell wall: plasmolysis, sonication, thermolysis, chemical treatnfesezing defreezinggcrushing in
the mortar with sandball milling and autolysis. The efficiency of the methods was established by
microxopic examination, the cells viability assay and soluble protein content assay from
supernatants that result by yeast biomass centrifugation. It has been demonstrated that autolysis
leads to the highest efficiency. It has been drawn a comparison beateastrdisruption methods for
two spent yeast generations and an elaborate study of mechanical breakage with balls mill, too.

Spent br ewer 6 ,sa bypmwdusttfrombd lorewarg san be
revaluated because it has a valuable chemical compositiaitatde for human
and animal sé f ood imathegpastheelade spent yehshaméuotma ni a,
was used as animal food, but a lot of farms are closed today and the biomass is
overflowed in the city sewage and pollutes the wastewaters. Therefospehe
brewerdéds yeast reevaluation is necessary ani
protection measure, too.
The yeast cell wall is a supramolecular structure that represents approximately 20%
of the cell dry mass. It includes precious components ssitheapolysaccharides
with many applications in the food industry and pharmaceutical domain.
Consequently, the cell disruption is neededorderto use the cell wall as raw
material for polyglucides extractiand separation cell wall methods.
Cell disrugion methods applied in this study:
A mechanical methods: ball milling (ball grinding)
A nonmechanical methods:
- physical methoddreezing defreezinggcrushing in the mortar with sand
sonication (treatment with ultrasound), thermolysis (thermicleho
plasmolysigosmotic shock)
- chemical methods: chemical treatmeiith alkaline compounds
22¢



- enzymatic methods: autolysis

For each method and yeast generation it was determined the percentage of
soluble protein released by disruption and thé dability after each treatment.
Furthermore, a microscopic cell examination was carried out before and after
breakage.

1. MATERIAL AND METHOD

1. Brewer 6s yeast

The yeast wused was a spent breweros
uvarum ), aby-product from a brewery, with a solids content of ~ 20% provided by
a Brewery from Romania.The spent yeast was washed three times with three water
volumes then it wadreated with 0,25M Na,CO; solution for reducing the
bitterness. After washing by ceifiigation the yeast biomass moisture was 18,43%
for yeast Generation 4 (after four fermentation cycle) and 18,02 for yeast
Generation 6.
The control sample was obtained by mixture of 10 g yeast with 10 ml distilled
water and centrifugation.

2. Apparatus:

Karl Zeiss Jena Microscope, Stereomicroscope Optika serie BM,
Microscope Quant200 by Philips with Scanning Electron Microscopmalytical
balance Mettler Toledo xs 403 SM, Mixer Mil Type MM 301 with stainless steel
balls, Spectrophotometer UV/VAFASCO V530PC, pHneter Mettler Toledo S20
K, Centrifuge T 23 and Centrifuge JANETSKI with refrigeratiorShaking
incubator SI 300 R, Agitator magnetic IKA RCT basic, Ultrasonic Cleaner
SONICA, Ultrafreezer Platinum 500 V Pli$iermobalance MX50, A&D Comp.
Ltd.

3. Cell wall preparation

A Ball milling: the spent yeast with water (a 1:1 (w/v) ratio) wailied for
5-20 minutes (with intermittences) at 25 or 30 Hz frequency with 3, 4 or 5
stainless steel balls with 5,9,1m diameter then the mixture was
centrifuged.

A Freezing defreezing: five freezing procedures ( into freezei #PC for
20 minutes)and five defreezing procedurefor( 30-40 minutes)were
applied consecutively thehe mixture was centrifuged at 3300 rpm.

A Crushing in the mortar with santld g spent yeast was disintegrated with
guartz sand for 60 minutes, reposed into the refrigerator overnight, 10 mi
water addition and centrifugation 15 minutes at 3300 rpm.

A Sonication: The yeast slurry (10 g spent yeast with 10 ml water) was
maintained onultrasonic bath at 45 KHz,for 20 minutes then was
centrifuged
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A Thermic shock: The yeast slurry (10 g spent yeast with 10 ml water) was
heated at AT respectively 1T with maintenance 1 minute then rapid
cooling to room temperature and centrifugation.

A Plasmolysis: 10 g spent yeast was mixed with sugar in a 20% proportion
respectively NaCl in a 3% or 6% proportion followed by 1 hour repose to
ambient temperature then 10 ml water addition and centrifugation.

A Alkaline treatment10 g spent yeast was mixedth 5 ml water NaOH 1N
solutionwas addedintil pH 9,510 and 4 ml water; it was homogenized
with a magnetic stirrer for 15 minutes to ambient temperature and it was
centrifuged.

A Autolysis: 10 g spent yeast was mixed with 5 ml water. HCI 1N solution
was added until pH 5; it was maintained to°60for 24 hours with
continuing stirring; HCI 1IN solution was added until pH 3,5; it was
maintained at 6 for 24 hours with continuing stirring; 5 ml water was
added then it was centrifuged.

4. The methods of ahais used were:

- Direct counting of microorganisms with Thoma cytometer,

- Cell viability of yeast with blue methylene

- Soluble protein assay using Lowry method with F@incalteu reagent

2. RESULTS AND DISCUSSIONS

In tablel,figurel, figure2are gesented the results applyingcell disruption
methods.

Fig. 1 - Soluble protein
content of supernatants after
cell disruption for two yeast
generations

'w
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The most effective methods
- : are crushing in the mortar,
o284 Zumh:r of:am |: o o mo2 alkaline treatment, ball

P grinding, autolsis that lead

to the greater percentage

than 75% for dead cells ( #H%) and over 10% for soluble protein contenti®p
basis (9,840,4%). Autolysis is the most advantageous procedure for cell disruption
yield and economical, industrial viewpoint. Afteutolyse, soluble protein content
increaseapproximately 165 timesnore for G 6 and 192 times more for G 4
reporting to the control sample and the viability was after autolyse 14,8 times less

Soluble protein content, % w/

2o
o v o w
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for G 4 and 11,6 times less for G 6 ( tblelest yeastyeporing to the control
sample After treatments the spent yeast from 6 Generation (G6) has a greater dead
cells percentage than the spent yeast from

Table 1- The soluble protein content of samples and yeast viability for eight cell
disruption methods appliedfor two yeast generations

Sample| Cell wall disruption methods Generation 4 ( G4) Generation 6 (G6)
Soluble Viability, Soluble Viability,
protein, % dead protein, % dead
% wiw, cells % wiw, cells
dry basis dry basis

1 The control sample 0,21 6,2 0,22 8,3

2 Thermic shoclat 76C 0,37 13,3 0,33 18,8
3 Thermic shock at0dC 3,68 32,2 2,44 38,5
4 Plasmolysisvith NaCl 6% 4,50 44,4 2,77 48,5
5 Plasmolysisvith NaCl 3% 6,83 57,5 3,49 59,3
6 Sonication 8,13 60,2 5,93 62,5
7 Plasmolysisvith sugar20% 9,00 61,4 8,15 64,3
8 Freezing defreezing 11,01 73,6 9,32 77,2
9 Crushing in the mortar 12,96 75,1 9,82 79,1
10 Alkaline treatment 16,16 78,2 11,54 83,4
11 Ball grinding 20,40 85,0 17,31 91,7
12 Autolysis 40,42 92,0 36,29 96,2

120

Fig. 2 - Effects of cell wall
disruption methods upon
yeast viability for two yeast
generations

Viability, % dead cells

3 4 5 6 7 8 9 0 11 12

Number of sample

4 Generation (G4) , but smaller soluble protein content because, probably
being older, the yeast G6 has tougher walls which are more resistardyehegs
permeable giving less protein substances, though viability is smaller. Method
efficiency order is the same for both generations, the proof being the fact that the
reactivity of the yeast to applied treatments stays approximately
the same during deneration.

It was made also (table 2), a optimization study of yeast grinding with balls
mill for two yeast generations although autolyse is the most effective method
because an enzymatic cell disruption can affect the some cell wall components.
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Table 2show that the efficiency of yeast disruption is dependent upon the stainless
steel balls size, number of balls, duration of the grinding and grinding frequency.

Table 2- The soluble protein content of samples and yeast viability after ball grinding

Number | Number Balls Grinding | Grinding | Soluble protein,| Viability, % dead
of of balls | diameter time frequency % wiw, dry cells
sample (mm) (min) (H2) basis
G4 G6 G4 G6
1 3 12 5 30 1,46 0,94 12,1 14,4
2 4 12 5 30 2,33 1,88 12,3 20,2
3 5 12 5 30 3,36 2,55 20,5 24,0
4 5 5 5 30 1,46 1,10 11,6 12,8
5 5 9 5 30 1,73 1,33 16,8 21,7
6 5 12 10 30 10,52 | 8,65 68,2 73,6
7 5 12 15 30 13,07 | 11,37 71,8 77,9
8 5 12 20 30 20,40 | 17,31 85,0 91,7
9 4 12 10 30 8,13 6,49 48,5 51,3
10 4 12 20 30 14,97 | 12,48 57,5 63,1
11 5 12 20 25 19,04 | 16,87 80,6 88,2
12 5 9 10 30 4,77 3,16 40,4 47,5
13 5 9 15 30 5,91 5,10 44,5 47,6
14 5 9 20 30 8,73 8,26 57,8 60,1
15 5 5 10 30 3,96 2,77 25,1 26,8
16 5 5 15 30 5,53 4,05 41,3 46,4
17 5 5 20 30 6,13 5,43 52,6 57,2
18 - - 0 - 0,21 0,22 6,2 8,3
The
control
sample

Fig. 3 - The influence of balls
WG6 number with 12 mm diameter
mc4|| upon released soluble protein,
for two yeast generations, after
5 minutes, at 30 Hz frequency

Number of balls

Soluble protein, % w/w
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Fig. 4 - The influence ofdl
size upon soluble protein
content for two generations
BG4 after 20 minutes, at 30 Hz
mGs|l  frequency and using 5 balls.

Soluble 15
protein, %w/w 19

Balls diameter, mm

Figure3 demonstratehat soluble protein content increases with6@86 in
case of G 4 spent yeast andBB®% in case of G 6 for a singball added, in
same conditions of time grinding, frequency &tehtical diameter.

The biggest amount of soluble protein released ( 20,4% and 17,3%)is
achieved by grinding with 5 balls that are 12 mm diameter ( maxim size from
experiment ) for both ger&tions much different in comparison with 9 mm or 5
mm diameter.

? Fig. 5 - The dynamics of cell
15 o smmaaeer || Wall disruption using 5 balls
1 e omaanerer || With different sizes for yeast

—&— 12 i diameter Generation 4

o

o

Soluble protein, % w/w

10 15 2 25

o
o

Grinding time, minutes

e
Fig. 6 - The dynamics of cell| 3
wall disruption using 5 balls < —— 5 mm diameter
with different sizes for yeast 5 ¥ —8— 9 m dameter
Generation 6 95 —— 12 1 dameter
3
o
[0}

o

0 5 10 15 20 25

CGrinding time, minutes

Figure 5 and figure 6 show a similar dynamics for both yeast generations
where the big balls ( 12 mm diameter ) achieved the biggest yield in soluble protein
released in time.
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Fig. 7 - The irfluence of grinding
frequency upon soluble protein
content of supernatants for two
generations

The effect of grinding frequency over 25 Hz is less important for cell
disruption yield beind a little difference between yeast generations values.

Fig. 8 - Effects of cell wall disruption
with 5 balls of different sizes up@pent
yeast viability in time for yeast G 4

It was observed an
important augmentation of dea(

cells percentage reporting to th

Viability, %dead 50
cells 40

5 mm diameter
B89 mm diameter

I 12 mm diameter|

5 10 15 20
Grinding time, minutes

control sample after 10 minutes of mechanicdl beeakage with 12 mm balls
diameter through 85%; betweenlO minutes and -89 mm ball diameter is the

insignificant difference.

Fig. 9 - Group of disrupt and whole cells after ball
milling

It was made a microscopic examioat by
scanning electron microscopy at 10000 X
increase power for a few cell wall samples
after cell disruption and centrifugation. In
figure 9 it is observing the disrupt cell wall to
many cells with black zones and released
cellular content

3. CONCLUSIONS

-The cell of spe
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- Autolysis that lead to the biggest released protein and dead cells percentage of
yeast bionass(40,42% respectively 96,2%) is the most effective method from
chemical and industrial viewpoint from eight studies methods.

- It was made an optimization study of mechanical cell disrupt method (ball
milling) because the autolyse involved enzymes edfect the cell wall
components although the breakage by grinding is a big energy consumer method
and can heat up the biomass and wrest the different compounds.

- The optimum results of ball milling (20,4% released protein and 91,7 % dead cell
percentag)was achieved by using 5 balls with 12 mm diameter for 20 minutes
grinding at 30 Hz grinding frequency.

- It was carried out a comparative study of cell disruption methods between two
spent yeast generations. The best result regarding the released pottbin was
acquired in case of yeast 4 Generation (40,42 % G 4 unto 36,29 Theshest

result regarding the viability was obtained in case of yeast 6 Generation (96,2 % G
6 unto 92 G 4).This results are depended of cell wall resistance in diffeeass y

life stages.

- A two methods combination (mechanical and -megchanical) is maybe
necessary for a greater yield of cell wall disruption.
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ABSTRACT

There were obtained myofibrillar proteins by extraction with KCl and EDTA, after a
previous comparation with other extraction methods.

Myofibrillar proteins were characterised in the Iywifized form for a better conservation
and repeatability Lyophilized myofibrillar proteins properties were compared with other proteins
properties involved in edible biofilm formation.

Also from obtained liophilized myofibrillar proteins werealised biofilms.

This study was performed within a doctoral program regarding myofibrillar protein
characterisation in different sistems.

Myofibrillar protein represents the meat most affluent fraction, they are
waterinsoluble persb ut sol ubl e in slat solutions with
can be mixed with water for making emulsions (Banu, 2000).

Myofibrillar protein covers 55% from muscle tissue. Some authors find
that in PSE pork it counts for 66 70% but this &ct is not real because
sarcoplasmatic protein are precipitated and warped on the myofibrill surface
(Pospiech, 2003). Myofibrillar proteins have an important function for muscle in
vivo activity and for post slaughter behavior stages (Alexe, 1993).

Also myofibrillar protein have technological concernment by reason of
their binding and fat emulsion capacities, they interfere in meat tenderness and
have a critical roll for meat nutritional value determination (Banu, 2006). The use
of meat myfibrillar proteins involves initially the extraction of the
macromolecule, since it is not commercially available (Silvia de Souza, 2004).
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The principle function of packaging for meat products is to maintain or
improve product quality and piong shelf life. The use of edible/biodegradable
packaging for meat applications must be capable of delivering the same function
and more than traditional packaging (Miller, 199%}lible coatings can improve
the quality of fresh, frozen, and processedmpoultry, and seafood products by
retarding moisture loss, reducing lipid oxidation and discoloration, enhancing
product appearance in retail packages by eliminating dripping, sealing in volatile
flavors, functioning as carriers of food additives such antimicrobial and
antioxidant agents, and reducing oil uptake by battered and breaded products
during frying (Aristippos, 1997).

Thus, the objectives of this work were the extraction and characterization
the behaviour of myofibrillar protes in different sistems, one of them being edible
biofilms.

1. MATERIAL AND METHOD
1. MYOFIBRIL ISOLATION AND PREPARATION

Before selecting the final extraction solution (KCI+EDTA), there were
analized 5 other work solutions: NaCI+EDTA; KCI+ED;TAampon Phosphate;
NaHCO+NaCl; KCl+TamponPhosphate; and after performing different tests we
have chose for further researches the KCI+ETDA variant becouse it had the best
results.

Myofibrillar proteins were extracted from four sources @amin order to
observe the differences between them, so that we used chichen breast, pork, beef
and fish. Stockes were wutilized at three
separated from additional fat. For each sample were used 2509 of meat.

Results wereeported to a theoretical yield:
¢ Meat protein content: 182%;
¢ Myofibrillar proteins reprezents 55% from meat.

For 250 g of meat , proteins reprezentsb&5g from which myofibrillar proteins
are 24.75 30.25 g.
The relate of extraction yield was daaitea maximum theoretical yield of 30.25 g.

1. FUNCTIONAL PROPERTIES CHARACTERISTICS
In orded to characterise functional properties of myofibrillar proteins were
determined hidration capacity, foaming capacity and emultion capacity. Hidrating
capacity was evaluated from 5 g of protein, mixed with distilled water then the
admixture was centrifugated at 2500 rot/min for 10 min. After that, the supernatant
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Washing solution e Washing solution

KCI 0.25M I KCI 0.15M+ EDTALmM
Grinding

U0=3mm

Homogenization
4 min, (1:5)

pH adjustment at 7.
Rest1h4 AC

Supernatant 1 Centrifugation
20 min, G4A €3200 rot/min

Remnant

Homogenization
1 min, (1:3)4 AC

Supernatant 3 Centrifugation
20 min, G4A €3200 rot/min

Remnant

Homogenization
1 min, (1:3)4 AC

Filtration through silk bolter

Supernatant 2 Centrifugation
20 min. 04A C3200 rot/min

Fig.1- General scheme for myofibrillar proteiegtraction.

was removed and the ramnant was weight).(NThe hidration capacity
. Ms
was determined by formul#.C = — mlig.
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Foaming capacity was determined from 200 ml protein solution 6% (Vi) that was
mixed with an electric mixer for 5imat maximum turation. After that the instant
total volum was measured{\and the residual volum after 10 min (Vs). Thus,

Foaming capacity 5’% » 100%;
Foam stability = :f—;x 100%.0Other tests that were made in order to

compare protein extracts included phosphorus determination, protein amount, fat,
ash,yield and calcium determination.

Offer and Trinick (1983) provided evidence that the myofibrillar proteins are
responsible for water retention in processed meat. In@wvk that the water
holding capacity of meat increases as pH differs from the isoelectric point,
approximately pH 5.2 (Offer, 1988). In our studies determinations were performed
at pH=5.5 controlled with NaOH solution.

2. MAKING BIOFILMS
The rext phase of our study included the attempt to obtain edible biofilms
from myofibrillar proteinsin association with other proteins (gelatin and glycerin)
but also from proteins other than myofibrillar ones. This step was a preliminary one
so that in thisarticle will be found just basic biofilms characteristics, and there will
be done further researches.

According to Sothornvit and Krochta (2001), the edible films are
interesting because they have the potential to guarantee the food gbeaind
quality, when used as food packaging material. This interest is even greater when
the biodegradable character of these biomaterials is considered (Gontard &
Guilbert, 1996)The proteins are biopolymers capable of forming edible films. The
myofibrillar proteins are insoluble in water, but can be made soluble adjusting the
pH of the solution. These proteins are fully stretched and closely associated with
each other in parallel structures (Iwata et al., 2000). Probably in function of this,
these prot@s are capable of forming a continuous matrix during drying of the
solution (Cuq et al., 1995; Monterr€uintero & Sobral, 2000; Sobral, Ocuno, &
Savastano, 1998).

2. RESULTS AND DISCUSSIONS

FUNCTIONAL PROPERTIES CHARACTERISTICS OF MYOFIBRILLAR
PROTEINS

First it must be told that EDTA solutiomas eliminated from the first
and second supernatants and werenot
of finding remnants of EDTA in the protein concentrate, so that it is plenary

safe.
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From the two made tests (table 1 and table 2) we can make an idea
about myofibrillar proteins characteristics and the influence of protein source
on the results in order to use those with best behaviour in farther experiments.
These results will infience especially for making biofilms.

Table 1- Lyophilized myofibrillar protein functional properties from different
sources extracted with KCI+EDTA

Meat type Hydrating Foaming Foam Emulsion Emulsion
capactiy, ml/g | capacity, stability, % capacity, capacity,
ml/g ml/g pH=7 pH=5.5
Chicken 4.21 85 81,08 35,09 33,33
Pork 6.58 105 87,80 29,65 25,4
Beef 3.75 45 93,10 30,62 20,33
Fish 5.38 90 73,68 24,85 21,2

The waterholding or hydrating capacity was found to differ between
muscletypes.Melody et al. (2004document reports that muscle type influences
waterholding capacityIn our work pork proteins had the best hydrating capacity
value.Westphalen et al. (2005¢ported that the rate in which a gel forimsnore
directly relatedo waterholding capacity than the final gel strength.

Foam is not desired in any technological process. From this point of view
beef proteins had the best results, but the foaming stability was very high. These
facts leads us to considest protein whitch despite their great foaming capacity
had a small foam stability.

Table 2- Experimental results of lyophilized myofibrillar protein extarct
from different tips of meat

Meat Dry matter| Proteins | Fat, % | Ash, % | Yield, % | Calcium Phosphorus,
type % % mg/100g mg/DM
Chicken | 92.99 88.62 3.07 1.074 | 94.74 ??4'1\493 28.20

Pork 93.15 89.41 3.92 1.83 85.0 34.53 27.87

Beef 92.51 89.15 2.89 1.27 75.65 30.37 30.83

Fish 93.75 88.23 3.95 211 89.0 52.68 40.01

The pH value inflenced the emultion capacity and we can see that the
results were better at pH=7.
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Ash quantity provides the final myofibril concentrate purity. Part of
added KCI will be found in the ash quantity, but still it is very little in

comparison with other aubhs work. Silva M. A. de Souzg004)reported

a

7. 4N0. 03% ash

qguantity.
an average of 89%3% which is appreciable in comparison with results

assessed by Stanley et@l994)for chicken myofibrillar progins (70.2%)

and for beef semimembranosus (67.9%) using the differential spinning
method with an ionic solution of 30 mM. Nevertheless protein content

determined in this stadium was inferior to results of Sobral €1898)

(92.5%) for beef myofibrillaproteins Fat content was determined 3 times

Protein solution gelat
Waggle 5min
pH adjustment at 7.00

protein degradation
Mc/ KYAY dzydAft

Temperature blding for 20 min
[ 22t Ay3 G wn
Glicerin adding
Homogenization 2 min

Centrifugation residd

6000 rot/min, 5 min
Supranatant
Pouring on a postment

Conditioningat2i pc / 2
58% of relative humidity, 3 days

Fig.2- A general scheme for making biofilms

for eahh sample, with an
average of 38% it is less
than Silvia M.A. or Sobral
results

MAKING BIOFILMS

Biofiilms were made from
different concentrations of
myofibrillar  proteins in

addition with gelatin aah

glycerin following the

scheme from fig.1. For this
work were used 4 samples,
each one with a different
concentration of myofibrillar
protein and additions.
Plasticizers were added in
order to reduce film fragility.
They minimize

intermolecular forces,
increasing  the  polymer
flexibility and extensibility.

Glycerin is a common
plasticizer but alone it
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has the tendency to migrate from film thickness matrix on the product surface
because of interaction withvadensity protein molecules.In a research led by

SobralA. et al. te filmogenic solutions (FFS) were prepared as follows: 1 or 2g of
protein/100 g of FFS, 1%5g of glycerin / 100g of protein, pH = 2.7 (acetic acid)

and FFS ther mal t r. ¢Soltralh 2008) Iro dur Vi A€/ 3 0 mi n
solution pH wad adjusted at 7.00 with NaOH 0.1 All characterizations were

done in controlled room conditions (T =225 AC and rel ative humidi:t
55% and 65%)The thickness of the films was measured using acmieter with a

4 cm diameter prob&he avegere of biofolms high was 0.05r@iofiims had a

white-yellow color provided by gelatin concentration and it also was influenced by

biofilms high.

3. CONCLUSIONS

Realized biofilms are timeresistamtn d dondét acquire other od:
easy to manipulate even for meat products encaseresttically, all studied
properties were affected by glycerin concentration; nevertheless the effect of the
protein concentration was not evident in all properti€he increase of glycerin
concentration caused reductiontive color difference of films due to the dilution
effect of glycerin(Sobral, 2005).
Choi and Han (2002) and Sothornvit and Krochta (20049 obtained
good workableedible fims af t er t her mal treformmegnt s at 90
solutions based on pea protein isolate and blactoglobulaspectively. These
proteins, like the sarcoplasmiproteins, are globular proteins and their
denaturations improve the formation of a camtimsmatrix (lwata, 2000).
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ABSTRACT

The big amount of plastic disposaldeing produced nowadays makesniperative to
identify alternative procedures for making them biodegradable and to identify valorization techniques
which can lead to useful compounds obtaining.

This paper is a review which describes the innovative uses of consumed biodegradabls waste a
materials for protein biomass production that can be used as animal fodder. Particularly, composite
materials based on PLA, ECOFLEX and wood flour will be used as substrate for microbial growth
and biomass formation.

These new biodegradable compasiteuld appear to offer an attractive leest material for fodder
production and in saving money.

This study is made in the frame of FORBIOPLAST EU project Forest Resource Sustainability through
Biobased Composite Development, Project no. 2124397- KBBE.

Waste generation is an unaboidable component of our daily life. Almost all
human activities generate waste. The real problem associated with waste
generation is its disposal and management. Its magnitude is increasing at an
alarming rate. Our anilitee and resources to dispose of the wastes are quite
inadequate. The available disposal facilities are very scarce. The indiscriminate
use of natural resources, rapid industrialization and urbanization are the main
reasons for rapid deterioration of envineent. An associated issue is the high rate
of fossil fuel consumption and emission of obnoxious gases. It has forced us into a
polluted environment and an energy crisis. It is thus imperative for us to manage
the waste in an organized manner, reduce wgeteration, conserve energy and
look for lternative sources of energy. In fact there is a need for awarness about
adopting efficient, scientific and safe methods of treatment and disposal of wastes,
including convrersion of the waste into energy and usefmpounds. Wastes can
be grouped based on the source of origin : 1) Domestic , 2) Municipal, 3)
Agricultural and 4) Industrial. The quantum of these wastes varies from region to
region and depends upon cultural background of that area or country, haweve
big amount of disposable are coming from packaging field.
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BIO-BASED POLYMERS AND BIODEGRADABILITY

Recent technological advances also have allowedpdijgmers to be
processed similarly to petroledbased plastics, whether in sheets, by extrusion,
spinning, injection molding or thermoforming (Comstock et al., 2004). Notable
advances in biopolymer production, consumer demand for more environmentally
friendly packaging, and technologies that allow packaging to do more than just
encompass the food arewdrig new and novel research and developments in the
area of packaging for food.

BIO-BASED
POLYMER
Polymers extracted from biomass Polymers synthesized from Polymers
bio-derived monomers produced
| Polysaccharides Proteins Lipids Polylactat Other Bacterial
a polyesters compound
Animal Plant Waxes Cellulose
Casein Zein Fats Xanthan
Wey Soy Oils Curdan
Collagen Glute Pullulan
Gelatin n
Starch Cellulose Gums
Chitosan/chitin
Potato cotton guar
Corn wood locust bean
Wheat other derivatives alginate
Rice carrageenan
Other derivatives pectins
Other derivatives

Fig. 1- Bio-based polymers classification

Typically, biobased polymers or biopolymers are developed from
renewable resources (Comstock et @004; Weber er al.,, 2002; Figure 1).
Examples of renewable resources used in the manufacture of these types of
polymers include polysaccharides (starch, alginates, pectin, carrageenans,
chitosan/chitin), proteins (casein, whey, collagen, gelatin, corn,veogat, etc. ),
and lipids (fats, waxes or oils etc.; Comstock et al., 2004; Cutter & Sumner, 2002).
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Polymers, such as polylactate (PLA) or polyesters, also may be synthesized from
biologically-derived monomers, while microorganisms also can produce podym
such as cellulose, xanthan, curlan, or pullulan (Comstock et al., 2004; Kandemir et
al., 2005).

Researchers also have further categorized biopolymers based on the ability
to be compostable or biodegradable (Comstock et al., 2004). It is importanteto n
that while some bithased packaging materials may be biodegradable, not all
biodegradable materials are {saved (Weber et al., 2002).

Thus, the concept of biodegradability enjoys both -frisendly and ece
friendly attributes, and the raw materialse aessentially derived from either
replinishable agricultural feedstockbs or
and therefore it capitalizes on natural resource conservation with an underpinning
on environmentally friendly and safe atmosphere.

An addtional advantage of biodegradable packaging materials is that on
biodegradation or disintegration and composting they may act as fertilizer and sail
conditioner, facilitating better yield of the crops. Though a bit expensive,
bi opackagi ng o #r packagiogrespecially $or anfevevalue added
food products.

Biopolymers from agricultural feed stocks and other resources have the
ability upon blending and/ or processing to result in such packaging materials.
Their functionality can be better expredsby using in combination with other
ingredients such as plasticizers and additives. Two types of biomolecules, viz.,
hydrocolloids and lipids, are generally used in combination for the preparation of
biodegradable packaging films or composites.

Individudly they lack structural integrity and characteristic functionality.
For example, hydrocolloids, being hydrophilic are poor moisture barriers, a
property compensated by adding lipids, which are very good moisture barriers.
Composite films are in fact a ntixe of these and other ingredients in varying
proportions, which determine their barrier (to.Q{ O, CO, and aroma
compounds) and other mechanical properties.

BIOREFINERY CONCEPT

Shifting the resource base for chemical

to renewable raw materials provides exciting possibilities for the use of industrial
biotechnologybased process tools. This review gives an indication of the current
developments in the transition to biobased production, with a focus on different
ways of biotransformation and production of green chemicals. The concept of
6green chemistryd was introduced in the

technologies that reduce or eliminate tise or generation of hazardous substances

ear
Protection Agency Hitp://www.epa.goy/ , i n order 6t o promot e

in the desi gn, manufacture and use of chem

prevention rather than cure. Green chemistry is currently associated with the 12
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principles formulated by Paul Anastas and John Wamlgich advocate a decrease
in the environmental impact of a chemical product by considering aspects of its
entire life cycle’ from raw material to product use and fate.

Examples of these are using renewable fec
alternative, nontoxic solvents; high atom efficiency; minimizing risks, waste
generation and energy consumption; and design of safer and biodegradable
chemicals. These principles have since been supplemented by the 12 principles of
green engineering, which provi@estructure to create and assess the elements of
design relevant to maximizing sustainabiliBiorefineries combine the necessary
technologies between biological raw materials and industrial intermediates and
final products. The principal goal in the deymment of biorefineries is defined by
the following: (biomass) feedstockix + processmi x Y  pmixo devec t
particularly the combination between biotechnological and chemical conversion of
substances will play an important role.

Currently, there arstrong activities to establish an appropriate political
framework for the market introduction of biologically degradable polymers, in
particular those produced from biological raw materials, such as polylactide (PLA),
which is based on lactic acid from ptaraw material (Industrial Association of
Biodegradable

Polymers and Bioplastics Manufacturers and Process2083). The
company Cargill Dow has built a commercial production facility for PLA in Blair,
Neb., USA. The Blair facility started operationsléte 2002 and has a maximum
capacity of 140,000 t of PLA/year (http://www.cargilldow.com, data for 2003).
The establishment of further capacity within the company will follow within the
next 10 years, up to a capacity of 450,000 t in Asia and Europe. iS@xpected
that the price will decrease within the next years to the level of petrochemical
based thermoplastics (Cargill Dp2001).

Many of the currently used, industrially made biobased products are the
result of a direct physical or chemical treahtnand processing of biomass, such as
cellulose, starch, oil, protein, lignin and terpene. By biotechnological processes and
methods, feedstock chemicals are produced, such as ethanol, butanol, acetone,
lactic acid and itaconic acid, and amino acids, glgtaminic acid, lysine and
tryptophan. I n contrast, currently only 611
produced yearly byphotosynthesis are used; in addition, only 3% of this is in the
nortfood area, such as chemistBogbelin, 2001).

The arsenal forhie microbial conversion of substances out of glucose is
large and the reactions are energetically profitable. It is necessary to combine the
degradation processes from glucose to bulk chemicals with the building processes
that give their subsequent proda@nd materials. Among the variety of possible
products from glucose which are accessible microbially and chemically , lactic
acid, ethanol, acetic acid and levulinic acid are particularly favorable intermediates
for the generation of industrially relevamoduct family treeg¢see Figure2).
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The term green biorefinery was defined in the year 1997 as follows: green
biorefineries represent complex (to fully integrated) systems of sustainable,
environmert and resourcériendly technologies for the comprelséve (holistic)
utilization and the exploitation of biological raw materials in the form of green and
residue biomass from a targeted sustainable regional land utilizKaomn{ et al.

1998.

Thus, the integrated production of biodegradable plasticé, @sigoly3-
hydroxybutyrate, sugar and ethanol in a conventional sugar plant is an example of a
phase Il biorefineryNonato et al.2007).

Ethanol may be used as a fuel additive. Ethanol is also a connecting
product for a petrochemical refinery. Etharmaln be converted into ethene by
chemical methods. As is well known for petrochemically produced ethene, today it
starts a whole series of largeale technical chemical syntheses for the production
of important commodities, such as polyethylene and pojyvércetate. Further
petrochemically produced substances can similarly be manufactured by substantial
microbial conversion of glucose, such as hydrogen, methane, propanal,
acetone,butanol, butandiol, itaconic acid and succinic abéiks et al. 1999;
Vorlop and Willke 2008

photosynthesis fermentation
co. comn o0
+ starch, 3,4
H,O S
SHaels Laictic acid dehydrmtion  Gibson
g ef;’b’c Ring-openin Group
acterna g-openng i
anzymatic Polymerisation 0 Research
breakdown (ROF) SN (L
: I N
Lactic acid PLA [GW=oR | i

XL I D

Fig.2 - Cycle of transformation based on PLA/lactic acid
CONCLUSIONS

Wastes treatment processes are guided by the tehnical feasibility,
simplicity, economics, societal needs and political priorities. The need and demand
for a sustinable society will provide the necessary impetous to shift the focus from
waste treatment to resource exploration. Microbial processes have the potential to
provide a solution to control pollution with a concomitant generation of energy or
valuable prodats. Wastes from domestic and food processing industrial sources
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being rich in organic matter are in fact among the most suitable for microbial
exploitation. In fact, the association of wastes treatment with the recovery of
energy in the form of hydrogemethane, ethanol and high value chemicals such as
enzymes, proteins, fatty acids, polyhydroxyalkanotes (bioplastic), etc. can lead to
reduction in treatment costs. Consequently, in might reduce to a certain extent our
dependence on fossil fuels.
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ABSTRACT

Anthocyanins are characterized by healtporomoting properties and can be used as
pharmaceutical, nutraceuticals and food additives. High concentration of anthocyanins in
raspberries gives the great benefit. Our research concerns the development of methods for receiving
anthocyanins from raspberries. Raspberries in agueous solution are treated with pulsed electric
fields (PEF), which enhances anthocyanin release. Higespire (HP) treatment at 50 to 100 MP
resulted in the immediate increase of anthocyanin extraction. PEF and HP acts as a physical stress
factor for the membrane permeability. There was a significant increase in extraction of anthocyanins
from raspberries teated with high pressure at 50MP for 3 minutes and also in treatment with PEF at
0.5 KV/cm 50 pulses

World is ablaze with colors; bright colors of fruits and flowers, plants and
trees. Naturally for man and other animal colors play vitid in search of foods as
well as in purchasing quality from commercial point of view. Plants can be used
for the synthesis and production of secondary metabolites like colors, flavors and
sweeteners. The pigments found in plants play important rolestabolism and
visual attraction in nature (Goodwin et al., 1976).

The object of our studies are raspberries, they are rich in anthocyanins,
colored substances and their high concentration in fruits gives the great benefit for
breeders, foodral pharmaceutical industry. The most spread plant pigments are
anthocyanins. They belong to phenolic compounds derived ultimately from
phenylalanine, are watsoluble, synthesized in the cytosol, and localized in
vacuoles (Heinonen et al., 1998).
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From the view point of quality, the colors of raspberry fruit is one of the
most important characteristics to be considered to preserve the fiksh
appearance of the raspberry products and this is usually related to their anthocyanin
compositian. The other component of the research is the elaboration of the way of
phytochemical extraction from plant material as well as separation, purification and
stabilization.Anthocyanins easily degrade following various reaction mechanisms
acted by oxygen,szorbic acid, pH and temperature among other variables (Abers,
et al., 1979).

Ant hocyanins ar e believed t o function
providing protection against certain forms of cancer and a reduction of
cardiovascular disease (Stizy 1994). Anthocyanins are characterized by the
healthpromoting properties and can be used as pharmaceuticals, nutraceuticals and
food additives.

Biomanufacturing offers the possibility to increase the output of desired
metabolites througtargeting of their syntheses by application of selected physical,
chemical, and biological elicitors and by supply with precursors. This experiment
is to evolve a convenient and faster method of producing the plant pigments. The
biosynthetic methods wibffer an increased yield of anthocyanins. The produced
anthocyanins could offer various healths, nutraceutical functional benefits to the
human health and can be conveniently introduced imtkdional chain through
fortified food systems.

1. MATERIAL AND METHOD
PLANT MATERIALS

Fresh Raspberries were treated with stress factors like Pulsed electric
fields and High pressure and then extracted with solvent extraction methods and
the results were compared with the control.

STIMULATING OF SECONDARY METABOLITE SYNTHESIS BY STRESS
FACTORS

The increase of the secondary metabolites synthesis can be achieved by
the specific application of external stimuli like physical, chemical, biological
elicitors.

SOLVENT EXTRACTION

The extraction of anthocyanitmsed pigments from raspberries is
normally accomplished using ethanol. Anthocyanins are polar molecules with
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hydroxyl, carboxyl, methoxyl and glycosyl groups bound to aromatic rings. They
are more soluble in water than non polar solvents and this characteristic helps
extraction and separation processes, as described by (Harbone et al., 1988).

HIGH PRESSURE TREATMENT

High pressure (HP) treatment at 50 to 100 MP seems to cause a change in
the metaboim. High pressure treatment resulted in the immediate increase of
anthocyanin synthesis. HP treatment may act on the primary metabolism of plant
cells in the way that a decrease in cell growth leads to an increase of endogenous
phenylalanine concentraticend subsequent anthocyanin synthesis. HP acts as a
physical elicitor, triggering metabolic pathways may be an alternative strategy
leading to the induction or enhancement of secondary metabolite synthesis in plant
cells. Anthocyanin content was analyzed looth untreated and high pressure
treated raspberries samples. Fruit samples are pressured under 50 MP for 1 min, 3
mins and 5 mins and under 100 MP for 3 mins and were compared with the control
samples each in triplicates

PULSED ELECTRIC FIELDS

Pulsed electric field (PEF) leads to the permeabilization of plant
membrane and breakage of cells and tissues of food material (Knorr et al., 1998).
PEF applies pulses of high voltage electric fields§80kV/cm) to the materials
being treated.This serves to punch holes in the membranes of plant cells
(el ectroporation) which disrupts the membr an
used for PEF treatment are extremely short in duration (ofémmicroseconds),
therefore any temperature increaguring treatment is minimal. Cell components
either leak into the surrounding matrix resulting in cell shrinkage and death or the
cell swells through uptake of fluids from the cellular environment, resulting in cell
swelling and lysis.

PEF can be used to facilitate and increase the extraction efficiency of
bioactive compounds from plant sources. The effects of pulsed electric field (PEF)
on extraction of pigments from the plants can be combined with extraction with
solvents, variation in taperatures, pH and storage conditions and also in different
combinations. Raspberries in agueous solution are treated with pulsed electric field,
which enhances the bioactive substances especially anthocyanin synthesis and
release. Fruit samples were tezhtwith 3000V with 0,5 KV/cm and 50 pulses in
triplicates and compared with the control. Extraction of anthocyanins were made at
higher temperatures of 85 degree Celsius another with lower temperatures 50
degree Celsius and compared.
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ANALYSIS OF ANTHOCYA NIN CONTENT

Anthocyanins were dsacted quantitatively from fresh filter dried
suspension cell s. Each 100 mg of sample is d
Et hanol and 1% CH3COOH) at 85 AC for 20 min
centrifugation at 13 000 rpm for 5 minutes. Theesuptants are collected and the
pellets were dissolved with the above solution and repeated these steps for next two
ti mes. The coll ected supernatant are added \
v/v) and placed in the dark incubator for 10 minutes. HBmapde is diluted with 1:1
(v/v) with the solution (70% Ethanol and 1% CH3COOH). Absorbance at 535 nm
was recorded against the buffer and the anthocyanin content was calculated by

{ E* MG *VP} y referencewight(g) y {10(3%}
g*10*d Input(g) TG%

Where

E = Extinction

MG = Molecular Weight of Aritocyanin (445.2 g/mol)

VP = Dilution factor

U = Extinction coefficient (98, 2)
d = distance (cm) of the tube

TG% = % of fresh weight to dry weight

2. RESULTS AND DISCUSSIONS

EFFECT OF HIGH PRESSURE TREATMENT

In this study, we assess the impact of high pressure on anthocyanin content
of raspberries. Fruit samples are pressured under 50 MP for 1 min, 3 min and 5 min
and under 100 MP for 3 min. After application of pressure, the high pressure
treated samples are anlalysed for anthocyanin content of raspbEigidshows
the amount of ahocyanin content inrésh Raspberries with HP treatméie can
see that the treatment of high pressure with 50MP for 1 min and 5 min are the
optimum among the treated samples.

High pressure treatment has been known to have an impact on enzyme
activity. Seemingly, the effect of the high pressure treatment on the anthocyanin
content in raspberries is due to the changes of enzyme activity that influences the
anthocyanin stability.
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@ control's

@ samples's conc.

2.0

anthocyanin concentration (mg

C/50MP (1) C/50MP(3)  samples C/S0MP (5) C/100MP( 3)
Fig. 1- The effect of high hydrostatic pressure on the content of raspber

EFFECT OF PULSED ELECTRIC FIELDS

High intensity electric field pulses (HEFP) is one of several emerging non
thermal methods, which appears to be very promising for different food
applications.lts use has received attention in the areffood preservation and
reversible and irreversible plant membrane permeabilization. Permeabilization of
plant membranes has great impact on subsequent processes such as fermentation,
expression, extraction and diffusion of plant metaboliidse effectof Pulsed
electric fields treatment on anthocyanin concentration is shown in Fig. 2.

1.2

@ Control's
[E Samples Con

Anthocyanin concentration (mg/

C/normal extraction C/50 degree celcius
Sample:
Fig. 2- The effect of pulsed electric fields treatments on the anthocyanin content of
raspberries
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The application of an external electric field to cefisluces an electric
potential across the membranes with in turn results in a chapgeasen in the
cell membran&Vhen the transnembrane potential exceeds a critical value, the
repulsion between charge carrying molecules results in the formationes jpor
the cell membrane. Electropermeabilization has also been used to release
secondary metabolites from plant tissue cultures while attempting to maintain cell
viability.

There was anthocyanin concentration increased in the pulsed diettric
treated samples compared with the contrd,& KV/cm 50 pulses. Two different
types of extraction methods were used to analyse anthocyanin content in
raspberries; one is the normal extraction at 85 degresu€and one is at lower
temperature.The results showed that higher anthocyanin amount at lower
temperature after treatment with pulsed electric fields.

3. CONCLUSIONS

This study was focused ohe effect of high pressure andi&ed electric
fields on the anthocyanin concenioatin raspberries. There was marginal increase
in anthocyanin treated with high pressure and also with pulsed electric fields which
proves to have scope in future. For the future study, the optimization of high
pressure and pulsed electric fields are aseded for the stability of anthocyanin
in raspberries.
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ABSTRACT

Recently, more and more researches highlight the role of phytosterols on decreasing total
serum cholesterol and LDL cholesterol.daocordance with Food and Drug Administration, a dalily
intake of 1,3 g of phytosterols induce a reduction of cholesterol up to 15%. Because phytosterols are
insoluble in water and slightly soluble in oils, their biodisponibility can be increased only by
inclusion in the oil phase of an oil/water emulsion, which can represent a premix for functional foods.
In our researches it was established the optimum conditions for the stability of emulsions and an
inclusion up to 35% of phytosterols. Emulsiowere made by ultrasound method, with different
vegetable oils as organic phase saturated in phytosterols, Tween 20 as emulsifiant (HLB=16.7) and
as crystallization inhibitors were used lecithin and tristearin. The stability of the emulsions was
evaluatedby using arabic gum and sodium caseinate, in aqueous solution of 2%, at different pH
values (5.7 and 4.6). The microscope analysis showed that most phytosterol quantity is solubilized or
in microcrystal shape in the oil phase of the prepared emulsiths.prepared emulsions were used
as premixes for dairy functional foods.

Phytosterols are present in all food of plant origin, especially seeds and
oils, in concentration up to 5%. They are essential constituents of the plant cell
membrane like cholestol is for mammalian cell. On a molecular level,
phytosterols are composed of a dimethylsterane and a branched aliphatic side
chain, like cholesterol. They are distinguishable from cholesterol by variations of
the sidechain or its additional methyl grosfPiironen, 200Q)

Since the 1950s, phytosterols are well known for their cholesterol lowering
and anticarcinogenic effect that became evident in many both animal and human
studiegKritchevsky,2005 Gylling, 2005)
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Phytosterols are produgdrom vegetable oils in the process of refining.
They are extracted together with other unsaponifiable matter and after a
purification step, yield a mixture of different phytosterols in the form of a wite
crystalline powder. For the formulation of freeypdsterols as a functional
ingredient in foods, their practical insolubility in water and their poor solubility in
iul at room temperature pose the main obstacle. By esterifying phytosterols with
fatty acids, their solubility in oil increases approximat&D-fold. However, the
formulation dependence of the daily intake of phytosterols required to obtain a
certain decrease of the serghmlesterol levelis very important. Between 10 and
20 g/day of esterified phytosterols are required for a seturtesterbreduction of
approximately 10%, whereas only 2 to 3 g/day of free phytosterols are necessary to
achieve a comparable effe@outeau, 2003; Christiansen, 2001, 2002; Delaney,
2004

Therefore, the aim of this study is to obtain an oil/water emulsfdree
phytosterols with the inhibition of the phytosterol crystallization, emulsion
stabilization with biopolymers and physichemical characterization of these
emulsions.

1. MATERIAL AND METHOD

In the experiments, the following materialgere used: phytosterols of
93,7% purity obtained by extraction from sunflower oil deodoriser distillate,
lecithin, gelatinous capsules (PharmaPharm), tristearin (Europharm), tween 20
(HLB=16,7, SigmaAldrich), arabic gum (Riedalle Haen ag Seekt¢annovey,
sodium caseinate (Siga#ddrich), sodium chloride (Chimopar), and corn germ oil,
palm oil, sunflower oil.

The following equipments were used: ultrasound omogeniser type
Sonopuls, Bandelin, Germany, stereomicroscope with integrated digital camera,
modelOlympus, analytical balance Sartorius.

The method has the following stages:

1. The oil phase is obtained by solubilization of phytosterols and crystallizing
inhibitor in vegetal oil at 11%T;

2. The water phase, constituted of an mixture of water, sudeiiee agent
and/or crystallizing inhibitor, and/or NaCl, was heated 90

3. The two phases were contacted together and subjected to ultrasounds for
different periods of time (between 10 and 20 minutes), a frequency beB@den

60 s?, at temperatures betsn 60 to otT.

2. RESULTS AND DISCUSSIONS
To study the crystallization inhibition of the phytosterols, were prepared
emulsions E1 (with lecithin) and E2 (with tristearinyith the following
formulation: oil phase consist of 25% phytosterols, 12,5% cryz&dibn inhibitor
and 62,5% oil, water phase, consist of 99% water and 1% Twedrmred@thin and
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tristearin have the role of stabilizing the solution supersaturated in phytosterols in
oil by increasing their solubility and consequently inhibiting the atization.

Compared to tristearin, lecithin was proved to be more efficient, because
tristearin is termically instable and undergo phase transitions. When cooling the
emulsion, tristearin is excluded from oil phase and form aggregates of different
dimensons in water phase. The microscopic appearance of emulsions E1, E2
compared to EO (without lecithin and tristearin) is showed in Figure 1:

E1 | E2 EO
Fig. 1- Comparation between emulsions E1 (with lecitin), E2 (with tristearin) and EO.
Augmentation 400x

The kinetic stability of the emulsions was evaluated by creaming (or
sedimentation) rate and by microscopic analysis (the medium diameter of colloidal

particle d ).

Sedimentation ratell:ll—z x 100,

wereHs s serum height ande is total height of emulsion

The sedimentation rate is influenced by grade of polidispersion, and
emulsions with small dispersion of particle dimensians kinetically stable and
have a smaller sedimentation rate.

The best kinetic stability was obtained for an emulsion with the following
formulation: oil phase consist of 25% phytosterols, 12,5% crystallization inhibitor
and 62,5% oil, water phase, congift97.5% water 1% Tween 20Q.2% NacCl,
0.14% sodium caseinates showed in Figure 2.
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Fig. 2- The emulsion E3. Augmentation 100x

The steric (agregative) stability is
influenced by the presence of sodium caseinate and
arabic gum in the water phasegtiie 3 shows the
microscopic images of the emulsions E4 (with
arabic gum), E5 (with sodium caseinate) as
compared to E6 (without inhibiting agent).

The arabic gum is a hydrocolloid and is
composed of a mixture of polysacharides and glycoproteins anddasoke role,
as surfacactive agent and as stabilizer. The hidrophobe polypeptidic chain can be
adsorbed at the surface of colloidal particle and decrease the surface tension
between phases (emulsifying agent), while the polyglucidic chain inhibit the
flocculation by electrostatic and steric repulsions (stabilization). Sodium caseinate,
being a phosphoprotide, is as well an emulsifying and stabilization agent.

As can be seen in Figure 3, emulsion E4 is better stabilized by arabic gum.

E5
Fig. 3- Comparation between emulsions E4 (with arabic gum) E5 (with sodium caseinate),
and E6. Augmentation 100x

The water phase of emulsions was obtained with sokitér2% sodium
caseinate at pH 5.7 and 4.6. In order to study the influence of salts on the stability,
the emulsions were prepared at concentrations of 0,3% (E7) and 0,5% (E8) NacCl.
Compared to E8, the emulsion E7 has a smaller dimension of colloid&lepart
This fact can be explained by the increased repulsion potential and the stabilisation
of the colloidal system.

The presence of N&I" modify the double electrical layer of the colloidal
particle by modifying the surface potentialand influence the stability of the
emulsions.

The influence of time and the emulsification rate was established by testing
different parametersi0min, frequency 305 15min, frequency 40% 20min,
frequency 50%; 20min, frequency 455 20min, frequecy 408
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The optimal parameters are frequency 46sr 20 min. By applying a
frequency of 505the emulsion is slightly disrupted.

3. CONCLUSIONS

The oil/water emulsions were made by ultrasound method using as organic
phase saturated in phytosterols, etedple oils with different content in fatty acids.
Tween 20 (HLB=16.7) was used as emulsifying agent, and lecithin and tristearin
were used as crystallizing inhibitors.

The stability of the emulsions was evaluated by using arabic gum and sodium
caseinatejn aqueous solution of 2%, at different pH values (5.7 and 4.6). The
stability of the emulsions was evaluated by creaming (or sedimentation) rate and by
microscopic analysis. The microscopic analysis showed the most phytosterol
guantity is in the solubild form or in microcrystal form in the oil phase of the
prepared emulsions.

The best kinetic stability was obtained for an emulsion with the following
formulation: oil phase consist of 25% phytosterols, 12,5% crystallization inhibitor
and 62,5% oil, watephase, consist of 97.5% water 1% Tween 2@% NacCl,
0.14% sodium caseinaf€he optimal parameters are frequency 4fas 20 min.

This formulation could be used to easily enrich with phytosterols many foods
that are based on oil in water emulsions. M#klad dressing or mayonnaise, to

name only a few, could be equipped with the
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ABSTRACT

The main reasons to valorise all the specific wastes of vineyard ecosystems and wine
producing industry were focused on setting up a foatebhnological procedure to be applied by
using a modular robotic system in order to get protein food in the shape of fruit bodies and composts
to be used as protein feed. The experiments were carried out by screening the optimal biotechnology
of recyclingthe winery and vine wastes by using them as growing substrata for edible and medicinal
mushrooms and protecting in this widne natural environmentn this respect, the new biotechnology
of solid state cultivation of edible and medicinal mushrodrestinula edodesand Pleurotus
ostreatuswas applied by using a modular robotic system that provides the following fully automatic
operations: sterilization of composts, inoculation in aseptic chamber by controlled injection device
containing liquid mycelia asnbculum, incubation as well as mushroom fruit bodies formation in
special growing chambers with controlled atmosphere and the picking up of edible and medicinal
mushroom fruit bodies. All these operations must be carried out in a completely asepticvziich in
no human operator has any access during the whole mushroom cultivation in continuous flow up to
the culture cycle end. By applying these fully automatic procedures, all physical and chemical factors
that could influence the fungal biomass productsrwell as fruit bodies formation of L. edodes and
P. ostreatus mushroom species could be strictly lead and controlled in order to get ecological food
products.

The agricultural works as well as industrial activities related to vine crops
and wine procssing have generally been matched by a huge formation of wide
range ofwastes Yerstiaete & Top, 1992) All these lignocellulose wastes cause
serious environmental troubles if they accumulate in the vineyards or much worse
to be burned on the saihside he vineyard sitegBeguin & Aubert, 1994). In
present, more than 30 prestigiously universities from Holland, Germany, France,
Spain, Great Britain, Sweden, Israel, U.S.A., Canada, Japan, China, Taiwan,
Malaysia and Australia are developing researches end#velopment of new
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robotic system in agriculturgReed et al 2001) However, only a part of them are
already involved in the devel opment of spec
cultivation and harvesting, the most advanced in this field of resbaic: Silsoe
Research Institute, Robotics & Automation Group (Great Britain) as well as
Pennsylvania State University, Department of Agricultural and Biological
Engineering (U.S.A)).

The main reasons to valorise all the specific wastes of vineyard emmosyand

wine producing industry were focused on setting up a food biotechnological
procedure to be applied by using a modular robotic system in order to get protein
food in the shape of fruit bodies and composts to be used as protein feed. The
experimentsvere carried out by screening the optimal biotechnology of recycling
the winery and vine wastes by using them as growing substrata for edible and
medicinal mushrooms and protecting in this way the natural environment.

1. MATERIALS AND METHODS

Two mushrem speciesPleurotus ostreatusnd Lentinula edodesvere
used as pure strains. The stocKtunes were inoculated on maktract agar
(MEA) slants, incb at ed at-728A@&@n#ot hbfheseedodtued at 4AC.
was grown in a 25l flask contaning 100ml of MEA medium (20% malt
extract, 2% yeast extract, 20% agag ar ) at 23AC onaomat r ot ary s hé
150revmin™ for 7-12d (Raaska 1990) The fungal cultures were grown by
inoculating 100 ml of citure medium with &% (v/v) of the seedudture and then
cultivated at 22 5AC in 250 ml at dhe agitgtion sgeedkoé  f | as k s
120revmin* and pH at4.5i5.5. After 1612 d of incubation the fungal cultures
were inoculated aseptically into glass vessels containing sterilized liquigtecult
media in order to produce the spawn necessary for the inoculation of 10 kg plastic
bags filled with compost mad# winery and vine waste®étre & Petre 2008).
The composts were mixed with other natural ingrediémtamprove the
enzymatic activity  mushroom mycelia and convert the cellulose content of
winery and vine wastes into pratdbiomass Petre et al, 2007). The composition
of five compost variants is shovim Table 1.

Table 1-The composition of five compost variants used in mushroom culte cycles

Variants of culture substrat Composition
S1 Winery wastes
S2 Mixture of winery wastes and barley seeds 2.5
S3 Mixture of winery wastes and rise bran 2%
S4 Mixture of vine cuttings and yeasts extract 19
S5 Mixture of vine cuttings and nfteextract 1.5%
Control Pure cellulose
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