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Prokleme bezliglich der Charakteristik der proteinstabilisierten O/W-Emulsione Wfrdi?wum
sprochen. Dabei wird besonders die Einwirkung der Prozessvariablen in der E LSlCnSEiF,
auf die funktionellen Eigenschaften der Emulsion beriicksichtigt. Die oken Le £
wirkung bei Sojadl in Wasseremulsionen, die mit Molkenproteinkonzentrat, Na einss |
einem Sojaproteinisolat stabilisiert sind, wird hier gezeigt und besprochen. VETScbl erltl
technische Emulgierungsmethoden wurden benutzt wie Ultra-Turrax, Ultra-Sonic und die

homogenisierung.
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OéCyHﬂ&ETCH BONIPOCH, HacapumuecCda XapaKTepUCTUKU CT&GMHMBMDOB&HHHX [IPOTEUHO BHX

aMynbCuA - M/B. OCOGEHHO MOZUEPHUBAETCS BO3LEMCT BUE INEPEMEHHHX B NPOLECCE
QOpMUPOBaHMA 3MyNbCU Ha (yHKIMOHANBHHE CBOACTBA aMynbcuil. 9TO mokasuBaeTcd LI
COeBOI'0 Macja B BOLHHX 3MYIBbCUSAX, CTAOMIM3UPOBAHHHX INIPOTEMHOBHM KOHI[EHTP aTOM

CHBOPOTHKM, KA3EMHATOM HATpUS ¥ U30JATOM COEBOr0 IpOTEMHA. MCIONB30BaIUCH pjsﬂﬁqﬂﬂe

METOIH sMynbrupoBaHus Kak Ultra-turrax, Ultra-sonic ¥ HIanaHHHU IOMOT'€HU34TOPe
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ECT OF PROCESSING PARAMETERS ON THE FUNCTIONAL PROPERTIES OF PROTEIN STABILIZED EMULSIONS
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: : e emulsifyin r istics of pnroteins has evolvec a two main appr es: emulsify-
B 1on of th mulsifying characteristics of proteins has evolved via two mai approaches: emulsify

Cit i e

T Y and emulsifying stability measurements.
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Iy - 2Moint Swift et al. (1961) to investigate the emulsifying capacity of a protein is to determine the maxi-
% Sﬁrred of fat emuTsified by a protein dispersion. In such a test, oil is added at a given rate to a constant-
ﬂrySIOH Protein dispersion until the emulsion inverts into a w/o-emulsion, as indicated by a sudden drop in
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“§UMd. )EZWDment design strongly influence the results, why doubts have beeri raised about the validity of the
'”]ﬁfjer can also argue if a measure of maximum oil addition is a relevant evaluation of the protein as an

s

The
cr o Moy
Stopy,  SUre e ] S : .
OPage 1”ﬁent of the emulsion stability, i.e. the ability to remain durable and unchanged for a serviceable
The €, seems to be a more realistic approach.
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Waince Ratwon of emulsion stability is to quantify the degree of coalescence and/or flocculation. Coale-

) ter | b€ measured as oil separation, or fat particle counting as a function of time can be registered. The
ly i ,Meth 2
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1SCosity. This method has been widely used. Factors such as the blender speed, the rate of oil addition

0d can also -be used in order to follow flocculation. Another anproach in determining emulsion stabili-

be 0o k)
- the Serve the extent of creaming, which is the rise of droplets under the influence of gravity. This can

us d 3 . v
A € of flocculation or/and coalescence or none of them, as illustrated by figure 1.
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faiﬁgfagqe.stapility_testVhas been uged hy several aqthors E ol diffﬂgulrvto comnarevthe results, Que
WSM ‘Zer, £hp the formation of.the emuls1on§ is made qwfrerentlv. lhen évaluatlnn a protein as an emulsion
Ofy 4. bS e Parameters governing the emulsion formation should be consic ed, in order to get comparable
”mm]estabi1ilw of this presentation is to show the strong influence of proce / _
of SOybean y of protein stab1?1;ed emulgwnne. Three prote1n.sy%tem9 with dtstihct1y different properties,
Wy, ree differprotf1n isolate, sodium caseinate and whev protein concentrate (WPC) have been used. The effect
h[mdSonic an il types of emulsifying gqu1pment, an u?t“a—turra3 (U-T), a valve homogenizer (V-H) and an ;

el ¢ St[Daratug (U-S) has been studied. Only low-viscosity milk or creamlike emulsions (fat content 40%) as

WAy €M are considered in this investigation.
"ERIALS
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Pron 0la
(dy. ' NESD [
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we}kyﬁgentra] Soya) a commercially available sodium soybean proteinate. Analysis: protein (N x 6.25) 86.7
%SF /s solubility in distilled water at pH 7 denoted as (0 - 7), 54
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(G (dry Wcéatwnate (DMV, Holland) a commercially available sodium ca ate. Analysis: protein (N x 6.37)
and e:gb )» solubility in distilled water and in 0.2 M sodium chloride solution at pH 7, denoted as
Mﬂy D, 2"~ 7), is 97.4% and 95.4%, respectively.
h
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Hpe ~=1N concentrate (WPC)
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Biggs ncenty . 0 (N x 6.25) 61.7 ) il
R ;]]Ed w}itEd by ultrafiltration was used. Analysis: protein (N x 6.25) 61.7% (dry weight), solubility in
%, pac 3ter and in 0.2 M sodium chloride solution at pH 7, denoted as (0 - 7) and (0.2 - 7) is 100 and
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(0mpogi+hb Karlshamns 01jefabriker, Karlshamn, Sweden) commercially available was used. Analysis: fatty

tion C 18:2 53.3%, C 18:1 23.0%, C 16 10.8
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(U-T) to an ultrasonic (U-S) device and a valve-homogenizer (V-H). When using a valve-homogenizer as emu 55&“
equipment no gear pump was needed (Iornberg and Lundh). The flow rate of the emulsion in the circulating
was constrolled to be equai to 250 - 25 ml/min. :
. aboV
Cog]ing was performed during all the emulsification nrocedures to a final temneratgre of the emulsion of
25°C. A1l emulsions were made in duplicate, and the reproducibility is on average - 5% SR.

Emulsion characterization

. st
The measurement of the extent of creaming was used as a rapid test for estimating emulsion stability: Theafter
bility rating (SR) was determined on the basis of the change of percent of fat in the aqueous Tower pha
creaming. The following equation was used:

100 - F
SR = Est x 100 (%)
100 - Forigina]
¢ of
F is the percent of fat of the bottom 5 ml of the sample, and F is the initial percent of f2 the

test original rage "'
the whole sample. Before the test, 30 grams of the emulsion were stored for 24 hours at 20°%E. Aftef_sto m]OT
aliquots were centrifuged at low speed (1000 rpm) for 15 minutes. After centrifugation of the emulsion

the aqeuous lower phase was carefully removed with a syringe for fat determination by the Gerber metho

RESULTS AND DISCUSSION

Effect of different emulsifying equipments

n

Differently processed WPC (0.2 - 7)-emulsions show clearly the importance of the emulsifying equipment' ;mﬁm
figure 2, where the emulsion stabilities obtained have been plotted as a function of the emu]sifﬁcatTonns fr0
this is illustrated for differing emulsifying techniques working at various intensities. Stability rat1rpmis
3 up to 95% can be achieved. It can be seen from the graph that U-T-emulsification at a speed of 18000 170 fof
not as effective as sonication or valve homogenization. Comparing the latter methods, valve homogeniz@ 1tré”
WPC (0.2 - 7)-emulsions is a better method of emulsifying at low intensities than emulsifying with the ents:
sonic device, whereas the same stability level is attained at higher intensity input for both the equip™ £ the
Mulder and Walstra (1974) pointed out that mixers usually emnloyed in emulsification give fat g10bu]e$ ram
order of 10 um, whereas the effect per unit of volume (energy density) generated in the valve homogen1=-,1es
in the ultrasonic produces very small particles, predominantly less than 1 um. Making meat emulsions g 10%
as large as 200 um can be observed (van den Oord, 1973), why the energy density in a bowl chopper 15,Yen0ta
compared to that in the emulsifying apparatus used in this investigation. Moreover, a meat emulsion 1>tioﬁ o
"true" emulsion, consisting of additional structures such as gel and suspension, and no direct corré a rﬁt
can be made with the results shown here. Another complexity arises due to the fact that the fat in meae me'
is partly solid and surrounded by cell membranes (van den Oord, 1973). Only when the liquid part O
pressed out from the cell tissue during chopping emulsification takes place. Under these conditions
additives can act as emulsifiers, and processing conditions will probably influence the results 1n
as shown here.
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Effect of emulsifying time and intensity 1
e
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The emulsification procedure will also drastically change, when varying the emulsifying intensity
curves in figure 2 show that prolonged emulsification gives more stable emulsions up to a certain
range, after which it levels out. Maximum stability attained varies according to emulsifying equiP
tensity applied. In figures 3, 5 and 6 the stability rating has been plotted as a function of emul
using a valve-homogenizer and the same type of curves appears for the different proteins. But the Staqtn
1imit achieved in these cases also depends on the protein and on variables such as pH and ionic strens o

L pover gt
The intensity dependence on emulsion stability is made quite evident in figure 4, where the u]tfaSQ”WCaﬁeUH,
supply, marked with arbitrary units from 1 to 10, has been varied. The resulting emulsion stabi11t?eszede@}
ted for WPC (0 - 7), WPC (0.2 - 7) and Promine-D (0 - 7)-emulsions. For all the three protein 5tab117n Lp
sions the emulsifying was performed during 2 minutes. It can be seen from the figure that at a certa‘wer Uﬂp
fication intensity there is a sharp increase in stability rating, which levels out with additional PO certﬂ
i.e. there is nothing to gain in emulsion stability with increasing emulsifying intensity as long a2
intensity 1imit has been passed. But this 1imit depends on the protein and conditions used.

Effect of protein and protein conditions fy

; 3 ’
In figures 3, 5 and 6 valve-homogenization has been applied to different proteins, and the resulting ;twﬂ—*
ratings are preiented as,a function of the emulsifying time. The curves in figure 3 were obtained a*itVA
pressure of 11 = 2 kp/ecm“. As can be seen from this figure caseinate (0.2 - 7) only reaches a $tﬁbwl(b
around 15% when emulsified for 9.5 minutes, whereas the other proteins investigated WPC (0 - 7), WPt
and Promine-D (0 - 7) achieve a SR of 60 - 70%.
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Increasing the ionic strength of the WPC does not change the emulsifying behaviour drastically, whic

judged from figures 3, 4 and 6, although WPC (0 - 7) is always somewhat better.

Promine-D (0 - 7) is a good emulsifier, which is anparent from figures 3 and 4. It is most evident  .qjty
where the need of sonication intensity is low compared to that of the WPC product in reaching a s'¢
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;hewpscsit‘bWWity to increasing pressure in valve homogenization has been investigated for the caseinate and
@Dhed e different ionic s%rength. The results are presented in figures 5 and 6. In Eigure 5 the pressures
A 75 and 150 kp/cm®, and in figure 6 also an additional pressure of 11 kp/cm~ has been investigated.
eso,theAWPC, the emulsifying properties of the caseinate improve drastically when adding salt at pH 7.
time in f1gurel5 clearly show that caseinate (0 - 7) needs a pressure drop of 150 kp/cm~ and an Emu1si-
re g Up to 7 minutes to reach a SR around 95%, whereas caseinate (0.2 - 7) only demands 75 kp/cm™ as
Jure PPlied, and emulsifying for 3 minutes to achieve the same level of Etabi11ty. It is also shown in
" 5 and 6 that there is no need to increase the pressure above 75 kp/cm® when making WPG (0 - 7) and
3Seg, 0.2 - 7) emulsions, as the curves representing a oressure drop of 75 and 150 kp/cm™ coincide in both

the c little change in ionic strength can give rise to completely differently emulsifying behaviour as in
oy Caseinate. Therefore, even a subtle recipe modification can give unexpected results.
Thi
S
and « Vestiga+ts : : L s ) e .
Qe Stigation has shown the importance of process variables, as emulsifying equipment and emulsifying time

1 en i 5 2 s "
S?mﬁtr'51ty’ and their influence on the properties of protein stabilized emulsions. To be able to control an
dm@d‘ Process, involving emulsion formation with a protein as a stabilizer, these parameters must be con-
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