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Abstract

Physical properties of cup drink powders for vending machine were analyzed to reflect a sanitary
condition mainly due to their fouling in vending machine. Degree of absorbing moisture during
steaming was different with the powder storage temperature and particle size. Dispersibility in water
was different with variety of powder and particle size, in which a new experimental method was
introduced with measuring a torque during mixing the powders in water by a viscometer. Fouling of
powder solution was measured by flowing the powder solutions on different plastic films and then
weighing the residuals on them. Moreover, interfacial properties (contact angle and surface tension)
of the powder solutions against the plastic films were measured and converted to adhesion work.
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Table 1. Moisture absorption % in steaming of beverage powders with different particle size and storage temperature

Storate : Coffee Cream Sugar Job’s-tears Cocoa

temp. 500-355" 355- 250- 500- 355- 250- 500- 355- 250- 500- 355- 250- 355- 250- 180-
(um) 250 180 355 250 180 355 250 180 355 250 180 250 180 125

4°C 8.2 7.0 50 112 78 42 9.1 8.1 2.1 132 85 6.5 8.1 6.1 74

25°C 6.0 52 38 118 80 40 73 6.7 42 9.8 8.7 6.2 6.9 6.1 49

70°C 47 5.0 37 92 73 41 8.1 8.2 4.0 94 8.0 4.1 6.1 39 4.1

1 . .
"Particle size.
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Fig. 1. Diagram for defining dispersibility factors in mix-
ing beverage powders in water solution by viscometer
with propeller impeller. A, onset point; B, peak point; C,
steady point.
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Table 2. Dispersibility factors in mixing of beverage powders with different particle size in water solution at 20 and 70°C
by viscometer with propeller impeller

Coffee
Factors 500-355" (um)

Job’s-tears Cocoa

500-355 250-180

Cream
500-355

250-180 250-180 355-250 180-125

20(°C) 70 20 70 20 70 20 70 20 70 20 70 20 70 20 70
A” 19,08 30,05 [23,0.8]30,0.6] 9,0.5[20,0.5 9,0.518,0.3(30, 0.7]22, 0.3|20, 0.7|20. 0.5110, 0.3|20, 0.5/10, 0.7/24, 1.0
B" 24,70 | 34,14 |27,5.0{34,1.3|11,7.9|22, 1.7{15, 9.0(22, 0.7[32, 1.6/26, 0.5|27, 2.0/22, 1.6/24, 5.8|24, 4.0{15, 5.5/31, 2.5
C” 39,15 42,06 |48,1.2140,0.6(20,2.728, 0.5{54, 3.0025,0.5140, 1 2|42, 0.6|58, 0.8/36, 0.7|47, 3.2{52.0.7/62,2.9/52, 1.3
Particle size.

*Ppoints on the Fig. 1 expressed as coordinate of (mixing time (sec), torque (%)).

Table 3. Residual amount of beverage powder solutions on slant plastic films and interfacial properties of the solutions

to the films

Cream Cream

Sugar Job’s-tears Cocoa

Properties
operties PP” PS’ PET’ PP PS PET

PS PET PP PS PET PP PS PET

Residual (%) 37 32 71 30 26 29
Contact angle (°) 30 23 19 24 22 21

Adhesion work”

(dyne/cm) 763 786 796

894 900 903

Surface tension

(ynefom) 40.9 46.7

100.0 1008

40 52 27 30 25 22 23 17
26 25 23 21 20 22 26 18

1012 949 955 959 784 773 794

53.1 49.4 40.7

"Polypropylene film.

“Polystyrene film.

YPolyester film.

¥ Adheston work=surface tension- (1-+cos(contact angle)).
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