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A Comparison of Emulsion Stability as Non-Dairy Coffee Whitener
Preparation
Byung-Young Lee
Research & Development Department, Poong Nyeon Food Ind, Co., LTD,

ABSTRACT

This study was carried out to investigate the effect of the emulsion stability according to the

quantity of emusifiers and the pressure of homogenizer in coffee whitener preparation.

The results of this study are as follow :

1. To obtain a standard emulsifier, the ratio of mono and diglycerides(Atoms 150), sorbitan mo

nostearate (Span 60) and polyoxylene(20) sorbitan monostearate ( Tween 60) was 60 : 20 : 20 and

the optimum quantity was about 0. 9% for stable emulsion,

2. Characteristics as coffee whitner were markedly improved when the pressure of homogenizer

was 200~250kg/cm? and homogenizing times are over 4.

3. The good whitening capacity was showed when fat glouble’s average diameter was under 0.5

mm.,
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Table 1. Standard formulation of coffee

whitener
Ingredients Contents (%)

Sodium caseinate 3.2

Corn syrup solid 56.0

Fat 26.0
Emulsifiers 0.3~0.9

K,HPO, 1.6

oIV E & (Alanate 185 ; New Zeland Dairy Board), ©F

A7 3h5-(mp 33.5T ; #dl47), ZAIR(D.E. 22.5

u) 2 %), A2 2H A F (A =348}), mono and di-
glycerides (Atmos 150 ; ICI America Inc), sorbitan
monostearate (Span 60 ; ICI America Inc. ), polyox-
ylene sorbitan monostearate (Tween 60 ; ICI America

A8 Argshact,

Inc. )&
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o M-8 homogenizer(Gaulinit 15MR)Z #HE(LE

Dissolved K,HPO, in 40°C water

Dissolved sodium caseinate, corn syrup,
heat to 70C

Melted fat, emulsifiers and heat to 70C

Dispersed the fat phase into the water phase
and mixing for 20 minutes (Homomixer rpm

6, 000)

|

Homogenized with condition of 200 kg/cm? (first

stage), 50 kg/cm?(second stage) at 75°C

l

Spray drying —inlet temp. : 175C
{out let temp. . 90°C

feed rate: 3 //hr

Fig. 1. Flow-diagram for preparation of
coffee whiteners in pilot plant
scale operation
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Table 2. Compositions of commercial coffee whiteners and sample product

Composition A B C D E Sample product
Moisture (%) 3.83 2.90 3.00 3.52 3.52 1.57
Crude protein o 3.53 4.91 4.52 4.25 4.57
(%)

Crude fat(%) 33.38 32.03 34.25 33.57 31.75 33.62
Crude ash (%) 2.56 2.95 2.32 252 2.15 2.48
Bulk density 0.508 0.486 0.537 0.466 0.416 0.17

(w/ V)
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Table 3. Fatty acids composition of commercial coffee whiteners (unit . %)
Compsition . .
CB 0 (-/]l) 0 (-/IZ 0 CM 0 CIG 0 C18 0 CIXII CIB"Z
Product
A 5.88 5.18 44.55 18.77 11.68 13.94 -
B 6.09 5.10 39.90 16.25 14.38 18.28 -
C 6.99 5.60 44 .17 17.71 9.90 13.02 2.27 0.22
D 9.11 6.22 45.04 17.51 10.22 11.89 -
E — - — — 9.43 22.44 66.96 1.17
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Table 4. Preparation of varying emulsifiers {unit : %)
Emulsifier . ,
Ingredient 3 4
Atmos 150* 0.12 0.18 0.36 0.54
Span 60** 0.04 0.06 0.12 0.18
Tween 60*** 0.04 0.06 0.12 0.18
Total 0.20 0.30 0.60 0.90
*Mono and diglycerides
**Sorbitan monostearate
***Polyoxylene 20) sorbitan monostearate
Table 5. Effect of varying emulsifiers on properties of coffee whiteners
Emusifier
- 1 2 3 4
Properties
L-value 44 .0 44 .1 44.3 44.5
Feathering* 2 1 1 1
Oiling off** 1 1 0 0

+ Creamer added to 85C coffee soln. (0.75% w/v) 0= none, 5 = large agglomeration
» » Creamer added to 85°C coffee soln.(0.75% w/v) 0 = perfect, 5= oily layer
cf) L-value of black coffee is 5.3
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Fig. 2. Fat extractability of coffee whiteners used varying emulsifier with hexane
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Table 6. Effect of varying homogenizer pressure on properties of coffee whiter with

emulsifier 4

Pressure (kg/cm?;

. 150 200 250 300
Properties
L-value 40.3 44.5 44 .7 45.0
Feathering 2 1 1 1
Oiling off 1 0 0 0
Average diameter (zm) 1.2~1.4 1.0~1.2 0.8~1.0 0.7~1.0
Plasticizing (days) 2 3 3 3

cf) L-value of black coffee is 5.3

Table 7. Effect of varying homogenizing times on properties of coffee whitener

Homogenizing
Properties times 1 2 3 4 > 6
L-value 44.7 45.3 45.8 46.4 46 .4 46.5
Feathering 1 0.7 0.5 0 0 0
Oiling off 0 0 0 0 0 0
Average fat diameter
0.8~1.0 0.6~0.8 0.5~0.7 0.4~0.5 0.4~0.5 0.4~0.5
{gm)
Plasticizing (days) 3 7 9 —(15) —(15) —(15)
cf) L-valus of black coffee is 5.3
1st stage : 250 kg/cm?, 2nd stage : 50 kg/cn?
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