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Abstract

An optical method was introduced to investigate the dispersion stability of Saengshik beverages (SB) containing 3.7-
11.7% Saengshik powder (SP). Time course changes in backscattering light flux (BSLF) from SB were monitored
by a Turbiscan. BSLF in the bottom and top layers of SB increased by forming sediment and foam, respectively,
while that in the middle layer decreased by clarifying. With SP levels, sedimentation in SB was retarded, but the
height of total sedimentation layer was increased. A logarithmic model was developed to fit to the changes in BSLF
with time, showing determination coefficients of 0.979-0.988. The levels of SP in SB influenced the migration speed
of the clarification front as well as the numbers of separated layers; 2 layers in SB containing 3.7% SP, 3 in 5.7-
9.7%, and 4 in 11.7%. Formation of clear layers started after 17-29 min and continued for 22-53 min. The clarifi-
cation was retarded most in SB containing 7.7% SP, indicating the most stable SP level for the SB preparation.
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Table 1. Compositions of Saengshik beverages

Ingredients Composition (W/w%)

Water 79.1-71.1
Saengshik powder 3.7-11.7
Vanilla powder 2.9
Syrup 14.3
Total 100.0
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Fig. 1. Separation behavior of Saengshik beverages containing different powder concentration. A: 0 min, B: 90 min.
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Fig. 2. Dispersion stability of Saengshik beverages containing different powder concentration.
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Fig. 3. Changes in backscattering light flux by clarification of
Saengshik beverages.

=5

L =37

Table 2. Percent changing rate of backscattering light flux in a
linear model for Saengshik beverages containing different
powder concentration

Saengshik powder (%) Percent changing rate (%/hr) R?
3.7 -1.95 0.83
5.7 -2.23 0.82
7.7 -2.46 0.83
9.7 -2.51 0.84
11.7 -2.69 0.83

oA 8HA] B8] wiitoll HHERA < (segregative) 2] 7}
dojdt= = t(Kalichevsky & Ring, 1987). H&
= AAYATE Bt A"l (=5) W
ofd 2 o 29t opd R H RIS FET} oA AL o]of e} 4
Hj Al /g o] ARG HEYA}F Abelell F<l ofEd 2 e 27
%04 (Conde-Petit & Escher, 1995) A&-2]7} &
2 3|4 Et
AAEEE AEstalr] 918l Fig. 3¢ L
zo] 7|72 HE AEs HHANERNSE, & HIlEe

ol Ao we ek Aehel Arrh pasel T
Aol kS Sivjsel, Gakel el me waks
T = A2 Aybgke] vl ste] Wbt A2 3.7% A}

S5 THATY WAL | 9% ek,
M A7Vl 57,77, 97 2 11.7%= ol we} 7t

Z} 223, 246, -2.51, -2.69%/hrE WH3}3tT) o] A}
AN A2 Hrreo] S7HEFE 59 EARPgA o] A
oS om] gt}

S FFZY o] HEETE 27 B2 3 Ho)
o Hap dadte P Ho APRIS AsiA] 22
Aoz Ve, AFAAFRY)F 0.82-0.84E ThA e
e Yepgo] B At v a3 rde] 488 A=A
th $3EE 20 HAERMSIEFS log tol] tiste] 2xgh
A= Fig. 49F o] Ay st 7hsste] v A3 22
21 rdlo] A st Ao = et

s =A-Blogt n

Aq71A, Al : $FEH 220 HAMEHSF (%)

t: AIZE (s)
A, B: A
2 (He AL A A7rEE d5 A% B 32

Table 37 7ro] A2 zq7}E‘=°ﬂ w2} W4 Be] o] 7}
ste] H7to] wEld e o 4 dow, W4 A Hx 7
Holu %ﬂok}iu}. AARATE 0.979-0.988%
Ho 20 2] & HEES & & 9

[e]
= T
27498 Weltman(1943)0] EAERY +

L

]_

XN
=
o

o
Hif oot

g

(]

7
=
=
t}

9%
o @

]

-



ok ol Slak A4S a] B4 QHgY

0
4 i _ *37%
5 ‘ - ®57%
Al "= A77%
g s
x A
2
= 210
o
£
e
':': 15 -
2
o
m
<
-20
-25 ! L
2 3 4 5
log t (s)
Fig. 4. Sedimentation Kinetics of Saengshik beverages.
£ A e S3E A5 2d(c=A-Bnt o
AR, 1A fARE HoBN A3t Fuel A
XS AALEITE Weltman EdoA W4 AR % ¥l3 o
2a3 ADSYL, WS BE FALEE 0] 5H=v (Yoo
and Noh, 2000), ¥ Zdo] % Ws A A7 2as

V(t) (2m/min) V(t) (zm/min)

V(t) (2am/min)

4500

3500

2500

1500

500
-500

4500
3500
2500
1500

500
-500

4500

3500

2500

1500

500

-500

3.7%
0 2 4 6 8
Time (hr)
7.7%
_1_'. | . i
0 2 4 6 8
Time (hr)
11.7%
0 2 4 6 8
Time (hr)

V(t) (2m/min)

V(t) (2am/min)

45

&

Table 3. Values of parameters of logarithmic models” for
percent backscattering light flux changes of Saengshik
beverages containing different powder concentration

Parameters
Saengshik powder (%) R?
A B
3.7 14.262 7.100 0.979
5.7 16.891 8.431 0.984
7.7 20.199 9.400 0.981
9.7 21.464 9.815 0.984
11.7 22.828 10.195 0.988

D Al = A - B log t, where Al percent change in backscattering light
flux (%), t: time (s), A and B: constants.
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Fig. 5. Changes in migration speed peak of clarification front of Saengshik beverages containing different powder concentration.
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Table 4. Migration times of clarification front of Saengshik beverages containing different powder concentration (min)
Prima Seconda Tertia
Saengshik powder (%) 24 4 24
Onset Peak Endset Onset Peak Endset Onset Peak Endset
3.7 22.0 33.8 58.0 - - - -
5.7 20.0 22.0 48.0 1314 141.6 152.0 - -
7.7 29.0 41.6 82.0 111.6 121.8 152.0 - -
9.7 20.0 22.3 42.0 81.6 102.0 112.0 - -
11.7 17.0 19.9 42.0 96.6 121.2 132.0 1752 301.8 322.0
Table 5. Migration speed of clarification front of Saengshik beverages containing different powder concentration (1m/min)
Prima Seconda Tertia
Saengshik powder (%) - el - el - el
Maximum Mean Maximum Mean Maximum Mean
3.7 4450.3 423.4 - - - -
5.7 3319.3 4249 2583.4 874.6 - -
7.7 2218.9 3304 2218.9 397.6 - -
9.7 1933.6 179.8 1933.6 177.1 - -
11.7 1693.5 1753 57.3 19.8 111.1 26.3
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