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e A decrease i pamole skze 1s oﬂen i.med o an ;ncrease in emu!.s'on stability, which aiso Seems io be
coirge for cheess fead without £8. Tha cheese feed prepared with increased mixing me has smaller
SO pamde size (Figurs 1), higher stabiity by centrifugation (Figur¢ 2) and & viscosity profie quite
-7 siritar to the stendard cheesa feed with ES {Figure 3). The Increass In viscosity over tms lnthe
feed with ES is thought to be dua fo building of a protein slructure as suggested by Lee et al, (2003). -

“Thé simitar build-up of struéture leading to increasad viscostty of the cheess fead ebserved when

o mixing time was Increased suggest that the emulsification properties of tha proteins may be .
- improved! by this parameter change, and simar maximum vaiues for the viscosity Is oblalned.
*Howaver, after approx. 20 minules of sleady shear the viscosity of the feed wuhoui ES slartsto .
/- decreass (Figure 3), unplymg that tha struclure is broken down again. - - - .
~ " 'Heating temperaturg is hsghly confounded with mbang {ime in this study, since tna :ncreased heabng L
“is oblained by prolonging the Bme whareé direét steam s epplied and mixing conbnues gurng -~ ° .
" heating. Surprisingly, the analyses show that the fead stabifly is ncreased (Figure 2), even though
.o+ the particle size is also markedly increased (Figure 1) and the viscosity shows an une;q)lawnab’e
L peak aﬂer5 rmnutas v.hare after & decreasas again o a low leveI (Fgure 3)

Table 1: Dry maHa! con'eni of the cheese feeds {averags valuas * one standard dev:ahon) .
Standard  Standard Tempadjust Time adjust Speed adjust : -

WwES wo ES wo ES wo ES wo ES

Drymatter (%] 365+19 352+11 3644117 317:1.0 33.2207

! wiwo: withfwithout; ES: ernulsifylng salt

‘Adecrease in dry matler conlent may alsa improve the stabifity, and iherefore, this may have
Influenced the relatively good stability of the feed prepared without ES and increased mixing tims,
where dry matter is relatively low (Table 1). Howaver, the dry matter content of the feed without ES
_prepared by intreasing mixing speed is low as well, and the stabilily of this feed is low.
T— =

05 T 4 T T
L] 1 2 E 4
| Contigazoa e (i
Materials and methods

Cheesa feeds wera prepared in pliet plant scals in a Stephan Cooker (Stephan UMCE electronic,

- Stephan u. $ohne GmbH} by miking cheddar cheese {300 g), soft white cheese {200 ¢) and water

. (230 g). Cheesas were cut into smafler pieces and {ransferred to the Stephan cooker along with the
water. Before heating mechanical treatment was performed by mixing. Heating was performed by

. adding direct steam wiile continucusty mixing.
- Processing parameters varied:
'« mbdng spead {1500 or 2100 rpm for 60 &)

+ mixing iime before heating (60 or 300 s} and

« healing time {45 or 90 s, leading to final temperatures of 78£5°C and 85£1°C, respeclively).

Reference
Lee ¢t al {2003). Lebensm -Wiss. U-Technol. 36, 339-345

The combined fow levels of all processing paramsters I5 referred to as the standard. As controt
sample, a standard feed prepared using the same compositon and the iow fevel of 2l processing
parameters, bul with the addifion of disodium hydrogen phosphate (15 g/kg feed), was used.

Al cheese feeds wera prepared in duplicate.

All chease faeds were analysed for dry matter content, particle size (Mastersizer, Malvern
Instrurnents Ltd.), stability by centiifugation at 40°C, and apparent shear viscosity al 60 °C during 45
minutes with shear rate 15 51 (AR-G2, TA Instruments).




