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Abstract

We investigated the absomption characteristics of protein-bound polysaccharide powders of various molecular weights
isolated from the mushroom Agaricus blazei Murill. The monolayer moisture content calculated using the GAB
equation showed a higher level of significance than did the BET equation. The higher the water activity, the lower
the isosteric heat of sorption. The fitness of the isotherm curve was shown to be in the order of the Khun, Oswin,
Caurie and Henderson models. The prediction model equations for moisture content were established by use of
In(time), water activity, and temperature.
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Fig. 1. Procedures for the extraction, separation and spray drying
of protein bound polysaccharide from Agaricus blazei Murill.
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Fig. 2. Effect of various humidities on changes in water activity of
spray dried powders (SD-1, 2, 3) at different temperature.
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Table 1. The regression coefficients and monolayer moisture
content of spray dried powders (SD-1, 2, 3) by BET and GAB
equation with different molecular weight and temperature

Temp BET equation GAB equation
© ¢ m SgF B C  k ml SigF R
10 -17261 0056 0032 0828 5919 1104 0014 0001 099
sD1” 20 1600 0070 0.119 0611 18853 1056 0004 0000 1000
30 079 0082 0592 0107 26811 0808 0004 0003 0997
10 -38510 0063 0002 0970 53540 0360 0014 0022 0978
D2 20 0578 0084 0487 0172 4247 0640 0044 0001 0999
30 2651 0063 0048 0779 -126051 0592 0002 0008 0992
10 -19.003 0051 0015 0893 27737 045 0015 0.163 0837
SD3Y 20 15199 0047 0005 0952 15920 0890 0007 0003 0997
30 -11279 0050 0003 0966 433474 0042 0016 0116 088

The SD-1 is below 10 kDa.
“The SD-2 is 10 up to 150 kDa.
IThe SD-3 is above 150 kDa.
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Table 2. The absorption enthalpy of spray dried powders (SD-1,
2, 3) with different molecular weight and water activity

Enthalpy of absorption (cal/mol)

Water Activity

SD-1" sp-2? sD-3”
0.11 900.93 1284.71 1274.16
033 732.85 643.09 64542
0.53 367.08 355.95 357.04
0.75 163.80 164.06 165.54
09 60.93 60.27 6228

"The SD-1 is below 10 kDa.
2)The SD-2 is 10 up to 150 kDa.
IThe SD-3 is above 150 kDa.
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Table 3. The regression coefficient and significance values for the absorption model of spray dried powders (SD-1, 2, 3) with different
molecular weight and temperature

Temp. Bradley Kuhn Caurie
(©) mK2 WKl SigF R b a SigF R In A r SigF R
10 0188  -0269 0003 0843 0484  -1087 0000 0999  -2689 5399 0000 0995
sp-1" 20 0199  -029 0026 0849  -0417  -0992 0000 1000 2670 5260 0000  099%
30 0212 0321 0023 0861 0363 -0922 0000 099 2927 5540 0000 0997
10 0182 025 0031 083 0511  -1137 0000 0998 2538 5259 0000 099
SD-2” 20 0224 0306 0024 0856 0332  -0963 0000 1000 256 5154 0000 0992
30 0220 0318 0024 0858 033 097 0000 1000 2662 5214 0000 0993
10 0242 -0298 002 0863 0296  -0992 0000 1000 254 5177 0000 0992
Sp-3” 20 0217 -0302 0025 0852  -03%  -0975 0000 1000  -255 5136 0000 0992
30 0204  -0313 0027 0847 0372 -093 0000 1000 2618 5137 0000 099
Temp. Halsey Henderson Oswin
(©) Ina n SigF R In K n SigF R In a n SigF R
10 0516 0683 0001 0981 0530 0668 0002 0976 0012 1040 0000 0997
Sp-1" 20 0551 0703 0001 0987 0496 068 0002 0970 0039 1012 0000  099%
30 0627 0665 0001 0977 0421 0655 0001 0985 0156 1067 0000 099
10 0459 0699 0001 0980 058 068 0001 0980 0092 1016 0000 099
SD-2” 20 0515 0714 0001 0979 052 0702 0001 0985 0012  09% 0000 1000
30 0562 0706 0001 0981 0485 0694 0001 0982 0055 1007 0000 1000
10 0477 0708 0002 0973 0560 0700 0001 0988 0066  09%9 0000 0998
sp-3” 20 0512 0717 0001 0981 053 0704 0001 0982 0016 0992 0000 1000
30 058 0718 0001 0985 0489 0702 0001 0978 0049 0992 0000 1000
The SD-1 is below 10 kDa.
The SD-2 is 10 up to 150 kDa.
The SD-3 is above 150 kDa.
Table 4 A= & AFolA & Z3ES B2l Oswin, £ 75 2% In 57t o FE ?7“’11/\1 M= A%
Caurie, Henderson @ Khun 5 4719 2dl2& XA s} T2 B AT w2 FR3ERS o=35)17] 93 29
Zt AlgHE 250 wE ARAR AdSEdd ok ALt 2 AAsATt

O 2 percent T2} P(%)EA HIYEZ FASA=H) TR T} 2ol 2 PR3] M= dat
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Table 4. The mean relative percent deviation for the various RIS o5 7 9ls sz AAEA. ojd F WA
absorption models of spray dried powders (SD-1, 2, 3) with 2dA2 D], 2, 394 R® %ko] 0.949~0969= =& A
different molecular weight and temperature T2 BT A WA A 8o = R 096~0971
o P(%) 2 5 WA RdART ARET) FoleSs & UM
Temp.(C) Oswin Caurie Henderson Khun A A7t FREAAE 9 s =WLeE 3l /H]
10 119 549 1293 282 HA Zelxe] A8 o7 S = YWPFRSEE] o=
sp1” 20 223 229 1433 287 53 E2o HH AFAZAS 2Hsl=d &8 75 q}—
30 136 9.18 1022 204 st om, Fatgo] g Bz B SD-1, 2, 39
Average 1.59 565 1249 258 AE oS Zd2AE ol o} o] AR AuTh
10 029 1279 1176 235
2?0 0.90 4 994 1.99 Moisture content = Constant+a(In(time))+b(Aw)+c(temperature)
10 059 3.40 1047 209 SD-1 : Moisture content = 1.663 + 4.827a + 78.249b + 0.128c
Average 059 6.50 07 214 SD-2 : Moisture content = 0.128 + 6.652a + 71.843b + 0.319¢
10 176 736 8.6 7 SD-3 : Moisture content = 3.212 + 5.259a + 74.584b + 0.225¢
D3’ 20 024 457 1075 2.15
30 0.69 371 1197 239
(@] (o]
Average 09 521 1053 211 -7
1), .
e $D2 5 10 4p 0 19 kDa PrTEM AN ReIF GATIHE BRAZS
“The SD-3 is above 150 KDa. Huto] AAIA RS Stolr 7] 9)5ke] Z B2ENS
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FFE 53] 98 FHE A4S YERSIch 3 ¥ = WERSITE ©EAlS R 9@ BETAH T GABA©]
A BEAe AZES Efuss & oy, F oA =S FA8S YEIY s @57 SUHel weEt
BRAS A7) SEBAES WEE @ 0FHT Za R S FHIUAY) SolA FHdUne sy
ojm, Al |A) HalAle A7ty FREAAE 9 258 W F5ol GA olFoRS &5 AUMTE T2FEFHY A
2 slo] gy madAo g o% S Hrlsle] Lxo] =+ Kuhn¥} Oswin 29o] R 099 oo g & AFs

Table 5. The linear regression parameter coefficients of the prediction model equations for moisture content with time, water activity and
temperature of spray dried powders (SD-1, 2, 3)

deoend sp-1" sp-2” sD-3"
Model lependent
Variables Coefficients Std. R Coefficients Std. R Coefficients Std R
error error error
9 Constant 47.9439 1522 47222 1.404 50.496 1.456
I ) 0.382 0.459 0438
In (time) 11.589 0971 12.496 0.900 12.198 0.959
Constant 4.045 0.743 5.874 0.985 7.564 0915
g In (time) 4757 0.240 0.969 6.434 0.306 0.949 5.159 0.290 0.960
Aw 78519 1.183 72.823 1.561 74.779 1.441
Constant 1.663 0.986 0.128 1.157 3212 1.169
9 In (time) 4827 0235 6.652 0274 5259 0273
I 0971 0.960 0.965
Aw 78.249 1.156 71.843 1.399 74.584 1.350
Temp. 0.128 0.036 0319 0.042 0.225 0.041
The SD-1 is below 10 kDa.
The SD-2 is 10 up to 150 kDa.
YThe SD-3 is above 150 kDa.
“The model equation is Moisture content = Constant+a(In(time)).
9The model equation is Moisture content = Constant+a(In(time))+b(Aw).
9The model equation is Moisture content = Constant+a(In(time))+b(Aw)+c(temperature).
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