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6. Water phase

7. Oil phase

8. Emulsification

9. Cooling

10. Packaging

11. Shear force

12. Vigorous agitator

13. Colloidal mill

14. Surface scraper heat exchanger
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1. Sandyness

2. Skim milk

3. Stabilizer agents
4. Inhibitation effect
5. Lactic butter
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Figure 1 Addition of dissolved aditives to water
and oil phases
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15. Crystal behavior
16. Oil out

17. Water dropping
18. Mouth melt

19. Solid fat content
20. Thermal stability
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22. Viscobator

23. Hemogenizer

24. Hopper

25. Scoring test

26. Panelists (taste panel)
27. Paired comparison
28. Multiple comparison
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Figure 4 Emulsion solidification
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21. Jacketed tank
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Table 1 Different methods effect of emulsion preparationstability

Operation Churn Hemogenizer  Vigorous Circulation
agitator pump
Water phase synersis 11 0.5 15 14

(%ovolume)

Table 2 Effect of different solidify speed on emulsion piegd phase

Solidyfy speed to 13.%C
( minute)

0.25 21 15

Physical phase after solidify

4 5

texture

1 1

Physical phase: solid 5, semi solid 4, semi salidiscose 3, viscose 2, fluid 1
Texture; fine 3, relatively sandy 2, sandy 1

Table 3 Effect of final cooling temperature on sample tegtu

Final temp. after emulsion cooling

C) 30 28 22 19 18 17 16 135 12
Physical phase 1 1 1 1 2 2 2 2 3
texture - - - - - - _ _ 3

Samples cooling is stable and fast (25 second ®°C3
Physical phase: solid 5, semi solid 4, semi salidiscose 3, viscose 2, fluid 1
Texture; fine 3, relatively sandy 2, sandy 1, utidggiished - (because of physical phase of fluid)



Table 4 Effect of solidify speed on texture
Solidify time to 12.5C  0.25  0.29 0.32 0.41 0.55 1.32 2.37 5.26
Texture after solidify 4 4 4 4 3 2 2 1
Physical phase 1 1 1 2 3 3 5 5
Physical phase: solid 5, semi solid 4, semi salidiscose 3, viscose 2, fluid 1
Texture: fine 4, relatively fine3, sandy 2, verydg 1

Table5 Flavor comparison of two kind butter and two kiqulesads

sample Newzealand Spread Spread Industrial butter (unlactic)
lactic butter (yoghurt starter) (butter starter)
(control)
panelist taste ol:jro taste odour taste odour taste odour
Xz Xz X1 d X1 d X1 D X1 d X1 d X1 d

1 1 2 3 2 4 2 4 3 4 2 4 3 4 2
2 25 3 3 0.5 2 -1 2 0.5 2 -1 3 0.5 3 0
3 3 35 25 0.5 3 05 3 0 3 0.5 3 0 2.5 -1
4 4 2 3 -1 2 0 2 -2 2 0 3 -1 3 1
5 2 2 2 0 3 1 2 0 3 0 3 1 3 1
6 2 2 4 2 4 2 1 -1 \ -1 3 1 3 1
7 3 3 4 4 1 2 -1 2 -1 2 -1 1 2
8 4 4 4 0 1 -3 4 0 4 3 -1 3 -1
9 4 3 3 -1 3 0 4 4 2 -2 3 0
10 3 4 3 0 3 -1 4 3 -1 3 0 2 -2
11 2 3 4 2 3
12 4 3 -1 1 -3 4
X 2.85 2.85 3.125 2.9 2.75 2.7 3 2.75
S 0.82 0.61 0.99 1.22 1.06 0.60 0.79
sd 0.69 0.04 1.13 0.63 0.86 0.74
t 4.375 3.67 1.175 6.5 2.24 2.26

very good 4, good 3, intermediate 2, bad 1
Xy: Sample scores ,XControl sample score d: Diversity measure sndtad deviation
sd: d values standard deviation t: measuresible t

Table6 Organoleptic especifications of lactic spread @uthesophyl starter)
Score

consistency spreadbability texture taste odour

5 7 6 6 3 3

4 11 9 14 10 7

3 7 6 0.5 1 10

2 0 4 0 2 5

1 0 0 0 0 0
X 4 3.68 4/04 3/56 3/32
S 0.76 1.03 0.68 0.82 0.04
ty 2.27 0.606 2.755 0.253 -0.664
ts 0 -1.077 0.204 -2.24 -2.509

s: Standard deviationt; t, measures of table t
excellent 5. Very good 4, good 3, intermediated) b
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Study on posibility of spread production using soya oil and lactic
milk
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Import of 2000 tons of butter that meets parts adstic need equals over100 million dollar per
year. Also we can produce butter flavouring in pineduct using encubation of di-acetyl mesophillic
starter and yoghurt thermophillic starter in skmtk (water phase). The sample that is producet wit
mesophillic starter had a better aroma in %5 I¢lweh imported lactic butter and has little tangible
difference with it in terms of texture, taste anthes organoleptic properties. All organoleptic
properties were range from good to very good amdtéixture, spreadability and consistency were
very good in %5 level. Experimental production loistproduct in the way just described has been
successfully done with slight changes in applicatdd machinary in Minoodasht Cheese Plant (in
Golestan Province) as mentioned, margarine emulsibrbutter could be properly produced,
solidified, kneaded and packaged domesticallygisimtable layout of some three jacketed tank, a
vigorous agitator, a circulation pump, a continudas-cream maker and a butter wrapping
(packaging) machine, in other dairy plants.

Key words: Spread, Lactic milk (Cultured milk), Polymorphys&mulsion solidyfying
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