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Total proteose-peptone (TPP) fractions were extracted from skimmed milk (UHT) and
whey protein concentrate (WPC) on a laboratory scale. Protein solutions (0.1, 0.5 and
1 % w/w) were characterized as function of pH: 4.0, 4.6-4.7 (native pH) and 7.0. Their
foaming capacities and stabilities were studied. Beforehand, the surface properties that
govern them were investigated, notably the kinetics of adsorption and mechanical
properties of monolayer films at the air-water interface involved in the formation and
the stability of foams respectively. The TPP extracted from skimmed milk showed the
lowest values as well as a significant reduction in surface tension and presented a
good mechanically resistant film. The TPP extracted from WPC presented a better
foaming capacity and stability which was unexpected. However, foaming properties
and surface properties of TPP fractions depended on the pH. The considerable
influence of extraction source and method on proteose-peptone's properties were
highlighted.
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Abstract

Total proteose-peptone (TPP) fractions were extracted sfommed milk (UHT) and
whey protein concentrate (WPC) on a laboratory scalgel solutions (0.1, 0.5 and 1 %
w/w) were characterized as function of pH: 4.0, 4.6-4.7iM@aiH) and 7.0. Their foaming
capacities and stabilities were studied. Beforehand, thecsupi@perties that govern them
were investigated, notably the kinetics of adsorptionraadhanical properties of monolayer
films at the air-water interface involved in the forroatiand the stability of foams
respectively The TPP extracted from skimmed milk showed the lowest sadisewell as a
significant reduction in surface tension and presented a goolaameally resistant film. The
TPP extracted from WPC presented ettdsr foaming capacity and stability which was
unexpected. However, foaming properties and surface prapefti€PP fractions depended
on the pH. The considerable influence of extraction soancemethod on proteogeptone’s

properties were highlighted.

Keywords. Proteose-peptone, whey protein concentrate, kinetic adsgrptonolayer film,

foaming properties, foamscan
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I ntroduction

Foams are a subject of strong interest in a large nuafbedustries where they play a
crucial role. In the food industrg foaming formulation involves the use of surface-active
agents. During the foaming processi®se agents adsorb rapidly and form a film at the
surface of gas bubbles. Surface-active agents must amaolifyy give abundant and stable
foams. Many researches are focused on the developmamivel ingredients, including
proteins which can be used as foaming agents. Food processirggries use these protein
ingredients to improve the functional properties of a walgge of formulated food (Cassiani
et al., 2011) Among food proteins, whey proteins are considexgdnportant and valuable
ingredients due to their high nutritional and functional perties (Blecker et al., 1997
Mladen et al., 2000 These features conféo whey proteins ingredients high foaming and

stabilizing properties.

Among the whey components the total proteose-peptone fradi®R) could be of
interest. Indeed the TPP is a minor fraction oftibat-stable and acid-soluble protein which
is found in whey (Blecker et al., 2005). According to therdture, this fraction has
interesting functionalities such as surface properties)lsgfying properties and foaming

properties (Shimizu et al., 1989; Innocente et al., 1998a, 1998b

However, previous works on the foaming property of the milk’s TPP fraction are
controversial. Some authors such as Zhu and Damodaran (18&4shown a negative effect
of the TPP on the foam property (foam stability) produzgavhey due to certain competitive
actions of other proteins. On the other hand, the TPRdmna@ considered responsible of
milk foaming capacity due to its component PP3 (Girardet andeln, 1995). Moreover,

most of studies reported in the literature concerns Bie @xtracted from milk.
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In the light of these considerations, this study attemptegrovide new information
about the foaming properties of TPP, especially the TRRa&d from wheyTo reach this
goal, two types of TPP fractions were extracted in thikwbhe first one was extracted from
skimmed milk using a classic method according to Paquet (@9&8) and the second was
extracted from whey protein concentrate according pvoaedure which is feasable on an

industrial scale.

The interest of this work is to study the TPP extradteoh whey protein concentrate
(78 % of protein), a commercially available by-product of skgarocessing. The use of this
alternative source could allow an increased TPP produftroindustrial applications. Foam
properties were characterized for possible use in food apiphs requiring foam formation

such as whipped cream, ice cream, cakes and desserts.

In the literature, SDS-PAGE electrophoresis was used raciesize the TPP fraction's
components according to Laemmli's method (Paquet et al., 1988)ever several others
separation techniques were also used including liquid chromatogrdpbly allow a god
separation of the TPP's components. The hydrophobic cétiteravas most often used to
separate the TPP due to the hydrophobicity of some majopareents. In our case, Tricine
SDS-PAGE electrophoresis according to schagger (2006) wasasbdracterize the TPP,

dueto it’s high resolution, especially for the small proteins

The aim of this study was to determine the ability of TiREtions to form and stabilize
foams at several protein concentrations, at variousapd,to highlight the influence of the

extraction method on thegproperties.
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1. Materialsand methods

1.1. Extraction of total proteose-peptone fractions
111 Extraction from milk

Milk total proteose-peptone fraction (milk TPP) was exeddtom UHT skimmed milk
according to the procedure described by Paquet et al. (19883amtd modifications. Three
batches of ten litres of commercial skimmed milk (Edesy Colruyt, Belgium) were used to
extract the TPP. The process corsish heating one litre of skimmed milk at 90 - 95 °C
during 30 min and then cooling it down in an ice bath to 2@udfng 40 min. pH was then
adjusted at 4.6 with 1M HCI to induce isoelectric preafimn. Samples were centrifuged at
5000 g for 30 min at 20 °C (Centrifuge Beckman Model J2-21, Ingd@isa USA).
Ammonium sulfate (304 g) was added to the supernatant (800 nabtaon a half-saturated
solution that was then shaked and centrifuged (5000 g for 1@m@f °C). The pellet was
dispersed, exhaustively dialyzed and finally lyophilized. TR Tyield was stored at 4 °C
until analysis.

112 Extraction from whey protein concentrate (WPC)

Whey protein concentrate (WPC) (Lacprodan 80) was obtafred Arla Foods
Ingredients (Viby J, Denmark). 2.85 Kg of commercial WPC weesl.ug/PC was dispersed
into distilled water (95 g.tY) by stirring at room temperature for 2 hours to ensure good
dispersion Whey total proteose-peptone (WPC TPP) was then extradedthre dispersion
using the same procedure described for extraction fromwiihout the ammonium sulfate
addition. The TP yield was stored at 4 °C until analysis.

1.2. Chemical composition of TPP
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The TPP fractions obtained were analyzed for ash (AOR&Q0D0), lipid by modified
mojonnier method (AOACI, 2000) and lactose (Miller, 1959). Therdahation of protein
content was performed by the Lowry method as described wplet al. (1951).

1.3. Electrophoretic Analysisusing Tricine-SDS-PAGE

TPP molecular weight distribution was evaluated by MmeeSDS-PAGE
electrophoresis following the methoaf Schagger (2006). The Tricine-SDS-PBRGvas
performed with a vertical electrophoresis apparatus model ZB8@iersham-Pharmacia,
Uppsala, Sweden) with a 16 % polyacrylamide separating géo(I63 % C where T is the
total concentration of acrylamide/bis-acrylamide monomend & is the amount of
crosslinker relative to the total concentration) and thesknof 1.5 mm. Tricine-SDS-Page
uses two buffers and offers a high resolution, especiallhe small protein and peptide
range. The electrophoresis buffers were tris-HCI by#@ode buffer) and Tricine-tris buffer
(cathode buffer). 500 pl of sample (1-3 % wi/v of proteins)ewteeated with a equivalent
volume of sample buffer (150 mM Tris-HCI, pH 7.0, 12 % SDS; féfcaptoethanol, 30 %
glycerol, 0.05 % Coomassie blue), and then heated at 33t A5 fmin before electrophoresis.
Electrophoresis was performed at an initial voltage o3for stacking and at a constant
voltage of 90 V for separation. The protein bands were fireddolution consisting of 5&
methanol, 10 % acetic acid, and 100 mM ammonium aceta@&0fonin, before staining by
0.025 % coomassie dye in 10 % acetic acid for 24 h. Thdegthaining was performed in 10
% acetic acid.

1.4. Dynamic Drop Volume Method

TPP samples were prepared in ultra-pure water (ultra-pure aggtem Milli. Q50
Millipore). TPP solution®f 0.1, 0.5 and 1% (wAwvere prepared at various pH values: 4.0,
4.6-4.7 (native pH) and 7.0. Automated drop volume tensiom&¥rl (LAUDA,

Kdnigshofen, Germany) was used to perform dynamic measurermensirface tension

6
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measurements at air-water interface. The experimenika@gsn the measurement of surface
tension as a function of the drop formation time (Inntee al. 1998). All experiments were
performed at 25 = 0.5°C. Each measurement was repeatedithese Equilibrium interfacial
tension (ye) and he initial adsorption rate (v) were determined by extrapolated values of y vs.
2 at t— oo andthe tension (y) versus time (t) curve slope at initial time)(trespectively
(Blecker et al., 2002; Innocente et al., 2011).
1.5. Adsorption Kinetics Recording

The surface tension-time dependence of TPP solutions vessumed with the
automatic drop tensiometer TRACKER (IT Concept, Longessaijgfrance) forming a rising
protein solution bubble of at the tip ofy® a curved capilley in an empty cell (containing
air). The surface tension was measured and recorded sa®opd. All measurements were
performed at 25 £ 0.5°C.
1.6. M echanical properties of monolayer film

Protein samples were prepared by dissolving the lyophilizedrialate ultra-pure
water (ultra-pure water system Milli.Q50, Millipore). Proteiolusion (1 mgmL™) were
characterized at various pH values: 4.0, 4.6-4.7 (nativegoid) 7.0 Measurements of the
surface pressure (m) versis surface area were performed on Langmuir-type film balanc
LFW2 (LAUDA GmbH, Kdénigshofen, Germahyf which the principle and the experimental
condition were described by Innocente et al. (1998). Scleatiatthis technique involved
the measurement of the surface tension of an aqueofaseswnder different compression
conditions in the presence and absence of a surfacelagenoand may be described by the
following equation:

T=Y0-Y, 1)

wherer is the surface pressurg, andy are the surface tension of the clean surface and the

surface containing the monolayer, respectivEhe elasticity §) of the protein film at the air-
7
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water interface, defined as the variation in surface predsr a variation in the surface unit
area, was then calculated for every point of the e&otht/A by means of the following
eqguation:

€ =- A (du/dA), (2)
where d/dA is the surface pressure derivative in surface abmam@daran, 1994). All
experiments were performed at 25 £+ 0.5°C.
1.7. Foaming properties

Foaming capacity and foam stability of total proteose-peptane determined with a
Foamscan (IT Concept Instrument, Longessaignes, Frahoe)system includes a transparent
column of glass, with at its base a porous frit throwgpich the gas is injected. The volume of
liquid and foam are measured with a conductivity meter, cepgpof a series of two
electrodes located at the base of the column and footrades placed at theop of the
column 25 ml of protein solution was aerated at a flow of 100mih’. The evolution of the
foam was monitored to assess foam stabdiy its heightwas continuously measured by
image analysisA fritted glass with a porositgf 4 (P4) was used anteaeration time was 60

seconds. Measurements were performed at 25 °C. The fapacity (FC) was determined

by:
FC= ViV, 3)

Where V is the final foam volume and isgMhe final gas volume injecte@foam stability

(FS) was determined as the time needed to drop to halhtiddam volume (71).

Measurements were performed in triplicate with fresh ®olutProtein solutions were
prepared according to the sample preparatibrthe surface tension study. The speed of

decreasing (Sd) after switching off the bubbling was calculated eguation 4.

(FVasosFVeod/ (450 - 60)
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1.8. Statistical analysis

The data shown are the average of triplicate valbegistical analyses were carried out
using a SPSS for windows, version 11.0 (SPSS Inc., 1999). The data subjected to
analysis of variance (ANOVA) using the general linear mageion (DUNCAN test) to
determine significant differences between samples (P <.0.05)

2. Resultats and Discussion

Total proteose-peptone (TPP) fraction is usually extra@tmeh milk, with a yield
around 1 g.r' (Mati et al., 1991). In this studyhe modification of Paquet’s procedure
allowed to increase the quantity of TPP extracted frdlk tm 1.56 g.L™* of milk (i.e. 1.56 g /
130 g dry matter). The extraction of TPP from the altéreagource WPC (78 % of protein)
reached 19.13 g / 95 g of WPC. The use #f(éllowed to increase the TPP production by a
process potentially transposable on an industrial scale. Hwwee composition of TPP
fractions (Table 1) showed a fundamental difference between thgypge of TPP in terms of
protein content. Milk TPP contains more protein than WHR® (79.15 % versus 65.20 % of
protein). The lipid content of milk TPP was relatively gredatean in WPC TPP, while the
lactose content was more important in WPCPTtRan milk TPP. It should be noted that
lactose represents a big part of nonprotein component that riueaffect the interfacial
properties of the extract but could instead affect thenfetability (Zhu and Damodaron,

1994).

The protein analysis on milk TPP by TricinBSPAGE (Figure 1), presented the same
bandsas described in the literature, notably component PP3 asoned LP28 (28 kDa)

accordingto (Kanno, 1989)LP18 (high hydrophobic component of 18 kDa) (Sorensen and
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Petersen, 1993 component PP5 (14.3 kDa) (Kollar and Brunner., 19%i@) component
PP8S (9.9 kDa) (Kollar and Brunner., 1970). The band corresgptw component PP8 F as
referred to by Kollar and Brunner (1970) was not observechergél due to its very low
molecular weight (4 kDa)The LP18 (18kDa) was the high hydrophobic component of the
FHPP of TPP. LP18 hydrolyzed by plasmin from LP28 in milk waseabin the extract of
WPC (WPC TPP). However, a difference in thickness atehsity was observed with regard
to the bands PP5 and PP3. Thus, the PP3 band in milk TP&sappengr and more intense
than the PP3 band in WPC TPP. The PP5 band was thinner i R#lkhan WPC TPP. In
view of these observationd, could besad that milk contained more PP3 and less PP5
compared to WPC TPP, this depends on Wmidkvolution before undergoing heat treatments

such as UHT or whey processing.

2.1. Dynamic surfacetension

Adsorption kinetics at the air-water interface of Tir&tions extracted from skimmed
milk and WPC were compared by using dynamic surface tensibnigee. Many factors
may affect this property at the interface such as curetéon, pH, and temperature. Among
these the concentration and pH were specifically congiderherefore Figure 2 represents
the surface tension as a function of drop formation tiomeboth different fractions at %
(w/w), and at various pH. Surface tension value decreasethid increase in drop formation
time, because molecules@amore time to position themselves uniformly at the iatesf
where they can develop their surfactant activity (Innteeet al., 2011). At all tested
concentrations and pH, the surface tension reductiameae pronounced for milk TPP in
comparison to WPC TPR.his suggested that milk TPP had a higher surface activity than
those extracted from WPC. This difference in behavialctde related to the hydrophobic

fraction commonly called HFPP which contains LP18 and LP28ilk TPP according to the

10
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electrophoresisMoreover, it was demonstrated that the surface-activpgpties of the TPP
fractions are in part governed by the physicochemical ptiepesf PP3 such as aggregation
properties and surface hydrophobicity (Innocente et al., 1998aet et al., 1988 herefore,
the relative percentage of PP3 in each fraction migtitiody explain the lower interfacial
activity of WPC TPP compared to milk TPP.

The discussions hereafter are focused on the 1 % (w/w)is@ubecause the
difference between the samples was not significant &oCahd 0.5 %R 1 0.05). It appead
that the milk TPP lowered the surface tension when thenptdased. Converseljor WPC
TPP the lowest value of surface tension was observeti a0 or native pH (4.7). These
differences are due to the composition of each fracfidre LP18 observed in milk TPP
composition could be at the origin of these behaviors wetfards to pH. Indeed, LP18
comprises four isolectric isoforms (pl 5.0 - 8.0) (Inageikal., 2010). At pH 7.0 milk TPP
presented a net charge because this pH isisrréhge which explaired the lowest surface
tension value at pH 7.0. Whereas, the pl of TPRO$045.0 according to Paquet et al. (1988
So, WPC TPP presented a net charge at pH 4.0 and nativé. 7®, (which explained the
lowest surface tension values obtained at these pH cethpapH 7.0.

The analysis of adsorption kinetic curves was quantified hgrieéning the initial
adsorption rate and equilibrium surface pressure (Table &ptlain the reduction of surface
tension Thus, the initial adsorption rate is equivalent to the slope eftdngent to the curve at
the start of the kinetics; it characterizes the e#joat which molecules lower the surface
tension at the beginning adsorptidinis initial adsorption rate has been determined usiag th
automatic drop tensiometer track@mable 2) which was used ascomplement to TVT. The
initial surface tension value at t = 0 corresponding towhter surface tension, was equal to
72.00 mN.rit. Equilibrium surface pressure value € yo — ve, Wherey, is the initial surface

tension andy. is the equilibrium surface tension) characterizes thgimum reduction of

11
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surface tension induced by the surfactant molecules, incase the dispersion of the
proteose-peptone. The highest values of initial adsorptada and equilibrium surface
pressure were observed for milk TPP € 0.05) Equilibrium pressure values obtained
correspond to a reduction of the initial surface tensidmevaf 32 to 35 % for milk TPP and
29 to 30 % for WPC TPP. This indicated that milk TPP causegid reduction of interfacial
tension that rea@d the equilibrium values faster compared to WPC .TR&ny authors have
shown that the adsorption rate is correlated withfdaening capacity of proteins (German et
al., 1985; Dagorn-Scaviner, 1986) and the development of an impsudate pressure is
required to obtain good stability of dispersed systems (Nakal.,e1980). Overall, these
findings suggested a better foaming capacity for milk TPRpeoed to WPC PP,
2.2. Study of monolayer films

Medhanical properties of the monolayer films formed by TPRctions were
investigated in addition to the adsorption kinetics study. Wais done using a Langmuir film
balance to determine the compression isotherms in ordenntterstand the foaming
properties. The compression isotherms obtained atirthneater interface represent the surface
pressure against surface area (square meter per milligrarprodgins) During the

compression of film, the surface pressure increases

In generally, when the film molecules undergo a comprasthe surface area occupied
per mg of protein decreasebhe surface pressure increased from a valyéiniial area),
linearly up to a transition zone which was observed aramndflection pont. After this, the
surface pressure increased to a maximum value at the eondnpfession. Milk TPP formed
films with a higher mechanical resistance with regardutéase pressure, compared to WPC
TPP. The compression isotherms were recorded at diffpkgnit is clear from Figure 3 that

they present the same profiles at the considered pH. urfecs pressure changed with the

12
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pH. Monolayer films of milk TPP presentedbetter resistancat pH 7.0 than at pH 4, and
inversely for the WPC TPPP(< 0.05). These results are in agreement with thostheof

kinetics of adsorption at air-water interface.

The compression isotherms reflect the mechanical piepeart the monolayer whereas
the stability of the film is a phenomenon linked to theds of cohesion in the monolayer as
well as the intermolecular interactions within the filamd between the molecules of the film
and the aqueous phase. These interactions influence theamsos governing the film
instability leading to a break (Baglioni et al., 1988¢nce, the film elasticity which measures
the film resistancéowards a change in surface can be considered as a parameiéyigga
the intermolecular interaction and the film-subphaderaction (Rodriguez-Patino et De la
Fuente Feria, 1995) allowing to explain the stability mechamigfiim. The elasticity was
determined in the area above the transition zone bedacmaasponds to the location of the
condensed film during the film stability (Gaines, 1966). Maximurstil@y values obtained
at the different pH are shown in Table 3. The highest vakees observed for the TPP WPC
spread at pH 4 (13.15 mN ) whereas milk TPP obtained its highest value at pH 7.0 (11.62
mN.m?%). This trend inversement has already been mentioneagdsorption kinetics and
compression isotherms. In view of the results preseintéthble 3, WPC TPP filmsvere
more elastic than milk TPP film except at pH 70<(0.05. The molecules of WPC TPP film
were more resistant to conformational change compardwbse of milk TPP film except at
pH 7.0 Sucha property is required for good foam stability (Poré, 1976). Tiierdnces
between milk TPP and WPC TPP films could again be expldgambnsidering differences

in their compositions.

2.3. Foaming properties

13
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Foam capacities (FC) of proteose-peptone fractions %t (w/w) were compared at
various pH as depicted Figure 4. Generally, the foaming capacity increased witteasing
concentration of proteilhe foaming capacity of milk TPP was lower thaatibhf WPC TPP
at all pH studied. The milk TPP foaming power incezhwith the increasing of pH, whereas
the WPC TPP foaming power decreased with increasing pls. éfffect of pH on foaming
capacity of each fraction was correlated with the gu&or rate obtained for each fraction
(see paragraph 2.1). This is in accordance with Germah(&@885) and Dagorn-Scaviner
(1986) which showed a correlation between the adsorptionndtéhe foaming capacity.

The foaminginability of milk TPP can be explained by the quantity of ifatits
composition The quantity of lipid is greater in milk TPP than in WPCPTHable ). The
presence of small lipid quantities can have a strong degtadikffect on foaming (Huppertz,
2010). A lower FC of milk TPP induced a collapse of the aobleiduring foam formation.
This is probably due to the weak mechanical strengh of the pigntein interaction.

Foam stability (FS) was characterized by the half-lifoam volume. The effect of pH
on this parameter is represented in FigurAsin the case of foaming capacity, the effect of
pH on foam stability was correlated with the surface presshtained in Adsorption kinetics
study This was mentioned by Nakai et al. (1980) which say that tlelafEment of an
important surface pressure lead to a good stability of disgesystems.

In general, the increasing concentration d?PTimproved foam stability (data not
shown). WPC TPP capacity to stabilize foams greater compared to milk TPP (at all pH),
as the time needed to reduce the foam volume to habdeofmaximum volume () was
higher. This indicates the higher resistance of WPC TPP fiinthe coalescence of bubhles
The evolution of foam volume of TPP fractiahl % during the first 450 seconds as function
of pH is represented in Figure Bhe difference in foam behavior was demonstrated by the

speed of decrease after switching off the bubb{ifigble 4). The highest value of decrease

14
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speed was observed for milk TPP foam; this indicatgdeater ability to stabilize for WPC
TPP. The better foaming properties of WPC TPP werengaBg due to the lower quantities
of lipids in WPC TPP composition, as it is well known tljgitls destabilize foam (Huppertz,

2010).

3. Conclusion

Variatiors in functional and surface properties of the two TPRtipas are due to
several factors (heat treatments, UHT or whey processexdjaction source, extraction
method and the composition of each fraction (lipids armateprs) Milk TPP exhibied a
higher surface activity and a better monolayer filmstasice to mechanical disturbances.
Whereas the best foaming properties were exddlly WPC TPP. This best performance of
WPC TPP compared to milk TPP is due to the lipid fractiomitk TPP which prevents them
to foam. It is conceivable they could both be used as swaf#toee agents in food
applications requiring foam formation. On the other haimel extraction from WPC would be
interesting because it is advantageous in terms of FiRfh production yield and economical

compared to TPP extracted from milk.
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Table 1: Composition (% of dry material) of freeze dried TR&cfions extracted from WPC and

milk.
WPC TPP Milk TPP
(Dry matter : 91.40 % + 0.04) (Dry matter : 91.75 % + 0.10)
Protein 65.20 % + 0.03 79.15 % + 0.10
Ash 3.50 % + 0.15 2.85% +0.13
Lipid 4.60 % + 0.08 6.55 % + 0.08
Lactose 26.22 % + 0.09 10.52 % + 0.07

#Values within the same line followed by the same superdetipts do not differ significantly & <
0.05 (Duncan test). Mean of triplicates.
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Table 2: Equilibrium surface pressure) and Initial adsorption rate (V) at air-water interféoetotal
proteose-peptone fractions at 1 % (w/w) of protein abuarpH.

pH V (mN.m*s? e (MN.MY)
o 4.00 11.39+0.12 23.39 +0.24
'; 4.67 15.60 +0.15 24.11 +0.08
= 7.00 17.37 +0.19 24.88 +0.12
o 4.00 9.61+0.18 21.66 +0.09
é 4.70 8.80 + 0.08 21.29 +0.18
= 7.00 7.95+0.28 20.94 +0.08

#Values within the same column followed by the different supiptdetters are differ significantly at
P < 0.05 (Duncan test). Mean of triplicates.
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Table 3: Maximum elasticity valuee] of total proteose-peptone fractions films at various pH.

pH e (mN.m™.s%
o 4.00 10.19 +0.01
< 4.67 10.22 +0.2%
= 7.00 11.62 +0.12
Q. 4.00 13.15 + 0.09
E) 4.70 12.32 +0.14
= 7.00 9.05 + 0.0

#Values within the same column followed by the same supersettipts do not differ significantly at
P < 0.05 (Duncan test). Mean of triplicates.

e =- A (dn/dA).
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Table 4: Speed of decreasingn(®.min) after switching off the bubbling of total proteose-peptone
fractions foams at 1 % (w/w) at various pH.

pH Speed of decreasing (Emin™)
o 4.00 8.84 +0.72
" 4.67 9.16 + 1.06
= 7.00 12.06 + 1.55
& 4.00 5.75 +0.77
O 4.70 4.15 +2.99
S 7.00 7.40 +0.31

Means of triplicates.
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Abstract

ABSTRACT

Total proteose-peptone (TPP) fractions were extracted sflommed milk (UHT) and
whey protein concentrate (WPC) on a laboratory scaltgel solutions (0.1, 0.5 and 1 %
w/w) were characterized as function of pH: 4.0, 4.6-4.7 (egti) and 7.0. Their foaming
capacities and stabilities were studied. Beforehand, thecsupi@perties that govern them
were investigated, notably the kinetics of adsorptionraadhanical properties of monolayer
flms at the air-water interface involved in the formati@and the stability of foams
respectively The TPP extracted from skimmed milk showed the lowest sadigsewell as a
significant reduction in surface tension and presented a goolaameally resistant film. The
TPP extracted from WPC presented ettdsr foaming capacity and stability which was
unexpected. However, foaming properties and surface prapefti€PP fractions depended
on the pH. The considerable influence of extraction soancemethod on proteogeptone’s

properties were highlighted.



