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A Study of Dispersion Characteristics of Sunsik Using Fluidized-Bed Granulator

Gorae Kim, Yunhee Hwang, and Seokhoon Lee*
R&D Center, Biovan Ltd., Bucheon, Gyeonggido 14449, Korea

Abstract

To improve dispersibility of cereal powder without additives, granulation of cereal powder was conducted using flu-
idized-bed granulator. Operation condition was sample 300 g, internal temperature 40°C, ventilation speed 30-90 m?/
h, inlet temperature 90°C and spray pressure 2.5 bar. The amount of distilled water (20-45%) as binder, granulation
time (10-15 min) and drying time (3-10 min) were controlled. Mean diameter over volume (Brouckere mean, D, )
was increased from 123 pum to 263 pum and dispersibility was improved from 73% to 92.25% at experiment con-
ditions. Wettability (wetting time) was drastically decreased from 5,000 second to 7 second. Granulation of cereal
powder did not affect sinkability and mean diameter over volume as wet analysis was about the same between raw
and granulated cereals. Such phenomenon means that granulation with only water as binder enables cereal powder
to disperse in water or milk without rapid sedimentation.
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2 (F)UlF=E 9l e](Pocheon, Korea)e] 2] 39 7](Fluid
Bed Processor, Enger Co., Chongqging, China)E A}&-3}%
ot #HSE A3 vl SRTHE ARSI, fE
T FY71e] 242 Y #F 20-45%, W=
40°C, S 30-90 m¥h, A EZF 300 g, YT-2% 90°C,
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< 310202 HIE Fo] g 270= AYIE
25} 31 TH(Table 1).

A oA e

TER|=X|=(water solubility index: WSI) & +825
+X|Z=(water absorption index: WAI), &3l{=d(swelling
power: SP)

25mLe] S/HT7F FAA U= 50mLe] centrifuge tube

Table 1. Processing conditions of granulation treatment

A B C D
Water (%) 20 20 45 45
granulation time (min) 10 10 15 10
Dry time (min) 3 5 5 10

of A5 1g& ¥al 3087 & 4o & Foll 27,000xgol
A 3087 DA E-E](VS-24SMTI, Vision Scientific Co.
Ltd., Daejeon, Korea)d}aZ, 58S 105°ColA] AZT &
of th5o Aol ol &l =AF(WSI), TEFTAT
(WAID) 2 23] 2(SP)S 714512 thChang et al., 1996;
Guha et al., 1997).

Dry weight of supernatant

0, =
WST (%) Dry weight of sample < 100
Weight of sediment
WAI =
Dry weight of sample
Sp = Weight of sediment
(1 -WwsD

Dry weight of sample x ~——— T00

2L (dispersibility)
20 mLo] Z557F 94A 9= 50mLY beakerol] AE 1
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Dispersibility (%) = _ax LS
ax ( 101005 b)

a: dry weight (g) of sample
b: moisture content of the sample
%TS: dry matter in percentage after passed through the sieve

ZI1ZF (sinkability)
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Dry weight of sediment sample
Dry weight of sample

Sinkability (%) = x 100

E=AlZHwetting time)
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=2 (size analysis) E 5= wjgE vde 784 B 24 W& Ao
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p=g Hol] A i gA BAEE =S UEo] &
olg gt IS F7MFN7] Slste] dEe] 2uiE, A
SHEA HAAE Ast, F84 4, 817 whdE Hof Fo] ook
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Table 2. Property of various quality parameters of untreated cereal powder

Moisture Water solubili Water absorption . Dispersibili Sinkabili
Sample content (%) index (%) v indexrp Swelling power p(%) v (%) v
Cereal powder 4.74+0.14° 32.07+0.96° 2.31+£0.11° 2.66+0.07° 73.45£2.21* 88.99+2.66*
Barley 4.05+0.16° 4.95+0.14° 2.71£0.08® 2.77+0.11° 92.33+2.76® 93.384+4.66°
Brown rice 7.18+0.21°¢ 1.93+£0.07° 2.66+0.07° 2.68+0.08* 82.414£2.47% 89.42+2.68*
Adlay 3.48+0.11° 10.58+0.524 2.52+0.12° 2.63+0.07* 78.36+3.91° 96.51+2.89¢
Soybean 4.89+0.14¢ 18.33+0.54° 3.05+0.09¢ 3.31+0.09° 78.4942.35°¢ 89.01+3.56

**Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Sieve analysis for cereal powder granules.
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E(D4 S 131 pm©] ATH(Table 3). < AT AT
59 H/15 o18% HAAR FY PP Y BW HPTY F ASHE vlgFS BAE 9 g3
iﬂ H sto] v, HPAI 2 AR e kol B2 dFE 7AE AeE dHA e, SHRT
NEE ARSI Table 1), FYANT ARAZS Wk ek, volgsg), FEg £ 8AE gk nlelni s
MNAE Arole T2 dxAte] e Feads F 7L e A4 717 At S84 B 2AlEE S
© AoR yeisten #YAIE AxAzke] el AA STMA F= Aeg dEA vk AT A4 AlE
TN AFe] S A TS Fol AYNPH B0 EYF sebHel WA2E v FREVS
AZA 7] v &2 AFe] Aol B3t A e F=olA, ol&ste] HAdste Aol 34 Aol @ 5 rk(Park
Table 3. Property of various quality parameters of cereal powder granules
Dry Wet
Sample
D,; D, (um) Dy, (um) Dy, (nm) D,; Dy, (um) Dy, (um) Dy, (um)
Cereal powder ~ 123+4.9% 12.6+0.5* 86+3.4° 300+16.3° 140+5.6° 12.9+0.5% 89.34+3.5° 344+13.7°
A 155+6.2° 32.0£1.2° 117+4.6° 338+13.5 136+5.4° 17.7£0.7° 99.6+3.9%® 312+12.4°
B 199+7.9¢ 47.6+1.9° 169+6.7° 399+15.9¢ 133+£5.3° 17.6£0.6° 99.0+3.9%® 304+12.1°
C 235+9.44 66.9£2.6° 213+8.5¢ 440+17.6° 132+£5.2° 18.1£0.7° 95.7+3.8° 302+12.1°
D 263+5.2° 95.8+3.8° 244+9.7° 461+18.4¢ 131£5.2° 18.3£0.8° 96.0+£3.8° 300+£13.9°

D, ;mean diameter over volume (Brouckere mean, D, ;)

D,,, Dy, and Dy, are the diameters at which N% of the sample's mass is comprised of particles with a diameter less than these values, respectively
**Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan’s multiple range test.

Table 4. Property of various quality parameters of cereal powder granules

Sample Moisture WaFer solubility Water'absorption Swelling  Dispers-bility ~ Sinkabil-ity ~Bulk Density ~Wetting time
content (%) index (%) index power (%) (%) (g/mL) (sec)
Cereal powder 4.74+0.18"  32.08+0.96" 2.31£0.09*  2.67+0.13* 73.46+2.21°  89.01+2.66*  0.52+0.02° 5000°
A 4.98+0.14*  28.06+1.12° 2.37+0.07*  2.68+0.08" 76.86+3.84"  88.93+3.58"  0.42+0.01° 2866°
B 4.73£0.94*  26.90+0.81° 2.39+0.07*  2.69+0.13* 78.33+2.34*  88.98+2.67°  0.33+0.01° 2192°
C 4.15£0.12°  24.66+0.98" 2.25+£0.08°  2.51+0.07*° 90.45£2.71°  89.36+2.68"  0.32+0.01° 154¢
D 4.29+0.12°  25.04+1.01° 2.30+£0.06°  2.57+0.07* 92.25+£3.69°  88.92+4.45*  0.32+0.02° 744

*dMeans in the same columns with the same letters are not significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Dried particle size distribution of cereal powder granules.
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