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Characteristics of Ultrafiltration and Spray Drying for Crude Protein Bound
Polysaccharides Isolated from Agaricus blasei Murill
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Abstract

This study was conducted to investigate the characteristics of ultrafiltration and spray drying process for crude protein
bound polysaccharide(CPBP) isolated from Agaricus blasei Murill. In ultrafiltration process, the permeate flux increased with
the increase of operating pressure and temperature. The permeate flux declined continuocusly while the fouling materials were
accumulated on the membrane as the operation time increased. In comparing of raw CPBP and filtered CPBP, the viscosity
of CPBP treated UF was decreased and AE value of treated samples was increased. Thermal efficiencies of spray drying
process were increased by increasing inlet temperature, feed rate and feed concentration.
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Table 1. Specification of the membrane module for ultrafiltration
Unit  SKUFI10-106 SKUF01-106

Membrane LD/O.D. mm 08/14 0.5/0.8
MWCO kDa 10 150
Membrane pore size um - 0.01
Membrane area m 0.13 0.16
Material - polysulfone polysulfone

e 20 ARLEE 20, 30, 40CE 3t 2rET ¢
B2 06, 08, 12 kgfem(10 kDa)$} 1, 15, 2 kgfem’(150
kDa)E $elodmale] A R FAE MA3TA gL

o, MA@ Z7A 10 kDaol3}, 10~150 kDa, 150 kDao]
39} kA £8EE AUt 0] 37HA) BYEL NozzleF 9
spray dryer(Mini Spray Dryer B-191, Buchi Inc., Swiss)& ©]&
dted 5 3 10 °Brix®] F7HA] FEY ARE /HEFVIRE
(Inlet temperature) 140, 170, 2007C, ¥5 <X (Compressed air
flow) 600 L/hr, A3 F4 T (Feed rate) 4, 8, 12 ml/min. =
Ao EFnzstgon, o] o FRAREAH S
£498 A 2AF A0l fgE o FAHA X
g ERAZ EA4L vwEgn
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3|43 Zx A2 Brookfield digital viscometer(Model RVDV
[I+, Brookfield Eng. lab. Inc, US.A)E Al&3te dAHLE
7} $A5 e water bathAH25C)o A4 No. 1€] spindleE A&
st ZA8AT

ME

Y] 3§ EEEY Axs AAY color difference
meter (Model CR-200, Minolta Co., Japan)E ©]-83l4 L
(lightness), a (redness), b (yellowness)3t-& F43tA oA
AAFLelA A 5L FUA C FLE o83 F7
FZ JXF3 sHoen 13- L=100.00, a=0.3101, b=0.3162
ojry, Mx}A AL E 02 mm, %] 50 mmg) 1 mL £
o] & AHEEGTE M9 Wl TEE A s E
Moz st MEYE AdsA:

Where, T; : inlet air temperature
Ty : Toom temperature
T, : outlet temperature
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Fig. 1. Pressure effect on the permeate flux of crude
protein bound polysaccharide from Agaricus blasei, using UF
system equipped with 10 kDa pore size membrane.
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Fig. 2. Pressure effect on the permeate flux of crude
protein bound polysaccharide from Agaricus blasei, using UF
system equipped with 150 kDa pore size membrane.
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Fig. 3. Effect of process time on the permeate flux of crude
protein bound polysaccharide from Agaricus blasei using UF
system equipped with 10kDa pore size membrane at 40°C.
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Fig. 4. Effect of process time on the permeate flux of crude
protein bound polysaccharide from Agaricus blasei using UF
system equipped with 150 kDa pore size membrane at 40C.
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Table 2. Viscosity and color changes of crude protein bound
polysaccharides ultrafiltrated from Agaricus blasei

G ein o Color
Tpﬁyg?dwﬁzmﬂ Visosiy(cP) L a b AE
Raw 139 1750 355 1466
below 10 kDa 108 891 142 6 1233
10 up to 150 kDa 119 40 546 4B 174
over 150 kDa 201 806 54 160 5%
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Table 3. Thermal efficiencies of ultrafiltrated fraction(below
10kDa) at various spray drying conditions
Conditions Themal efficiency (%)
Inlet temp. (C) 140 170 200
Feed rate(mljmin) 4 § 12 4 § 12 4 § 12
5°Bx 3762 47123 6230 3938 4688 5469 4053 4756 5502
10 °Bx 4524 5654 6559 4365 5226 59.18 4672 5243 6026
, 3 Bx 414 5560 7146 4532 3% 6218 4817 BT 671
10 °Bx 5535 68.12 7133 5244 6110 69.05 5399 6110 7201

Overall”

Evaporau

" Overall : Overall thermal efficiency.
) Evaporative : Evaporative thermal efficiency.

Table 4. Thermal efficiencies of ultrafiltrated fraction(10
kDa up to 150 kDa) at various spray drying conditions
Conditions Thermal efficiency

Tnlet temp. (C) 140 170 20

Pump ratemijmn) 4 8§ 12 4 8§ 12 4 8§ 12
5°Bx 3538 4615 5769 3688 45.13 5313 3684 4579 5421
10 °Bx 377 4976 6182 3751 4620 5451 3789 4673 5595
5°Bx 4182 5405 6637 4284 5323 6186 4611 5357 6249
10 °Bx 4673 61.74 7599 4569 5576 6502 460 5689 67.86

Overall®

Evaporative”

Y Overall : Overall thermal efficiency.
% Evaporative : Evaporative thermal efficiency.

B

A 5t

Table 5. Thermal efficiencies of ultrafiltrated fraction(over
150 kDa) at various spray drying conditions
Conditions Thermal efficiency (%)

Inlet temp. (C) 140 170 200

Pump ratefmiymn) 4 8§ L 4 8 12 4 § 12
5°Bx 3769 4641 5984 3874 4672 5452 4108 4869 35.15
10 °Bx 4222 3428 408 4242 4983 3814 4257 3226 59.03
S°Bx 4365 5444 689 4428 5391 6204 4875 5469 6332
10 °Bx 5157 6381 7644 5099 5886 €801 5049 6151 €921

Overall”

)

Evaporative

Y Overall : Overall thermal efficiency.
? Evaporative : Evaporative thermal efficiency.
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