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Fitting of moisture adsorption models for Astragali Radix aqueous extract
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YANG Jing "

ABSTRACT: AIM To fit the moisture adsorption models for Astragali Radix aqueous exiract. METHODS
For the aqueous extract prepared by decocting, the moisture adsorption kinetics curve and adsorption/desorption
isotherms were drawn by gravimetry, and then the data on moisture adsorption were fitted. The fitted models were
optimized according to evaluation indices of root mean square error (RMSE) , residual sum of squares (RSS) and
coefficient of determination ( R*). RESULTS The double exponential model for moisture adsorption kinetics
curve and Peleg model for adsorption/desorption isotherms were considered as the two best models with regard to
their fitting effects ( R* values were the closest to 1, RMSE and RSS values were the closest to 0). Among them,
various adsorption/desorption isotherms all belonged to type Il ( “S” isotherm), while the higher equilibrium
moisture content of desorption isotherm than that of adsorption isotherm contributed to obvious type H; hysteresis
phenomenon. CONCLUSION  Double exponential model and Peleg model can well fit the moisture adsorption
kinetics curve and adsorption/desorption isotherms of Astragali Radix aqueous extract, respectively.
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Fig. 1 Moisture adsorption Kinetics curve
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Tab.1 Models for moisture adsorption kinetics

1B I
WG FAs 7Y y=yy —Ae ™ —Be ™
ZOiOr R y=Ax* +Bx +C
Logarithmic %71 y=A +Blnx
Higuchi 75 ¢ y = Ko
Weibull 43 Inln <1 = Alnx + B

—y

£ SSunis y=yo +Ke
—Zd 2 y=y (1 )

2.3 teitpdr WA IstOpt BPEA B EC I I
MRAE AT b, AT RERZE (RMSE) | %22
FIrAL (RSS) HIPE ZE (RY) 3 DGt S 8ok
K A5 R UL ROR, AU RMSE =

n

Z (yi - ;)2
=L RSS =

n

}2 (yo—y) R =
2 Gi-9)t - X G-y
= p = , Ay RS,
Z(x_ﬁz

VRIS, v, P A KR, n SRR
R® #4235 1, RMSE Ml RSS 3 70, Migkils
SO, ST S YA

VB EEAR I (IR B 1 BRI R 1 R T A
BRI RLA, 4SRN 2 ~3, & R i slE
MUK WG B > Weibull 4345 > Higuchi 57 >
TR AR > ZIW IR > Logarithmic AR > —2% 5
T2, RMSE Fi1 RSS i fI% 2 =y S UKy WUHg i 7Y <
Weibull 4377 < Higuchi 5 # < Iz fE < EH
{42 < Logarithmic A < — 272, fkn 4, H
S AR AL LA B A, RS A 5 RSl y =
18.839 1 +2.720 6e ~*'2*" 4+16. 181 9e 71+




201741 H R 7 January 2017
39K F1H Chinese Traditional Patent Medicine Vol. 39 No. 1
=2 WEHAEMEERSH
Tab.2 Model parameters of moisture adsorption kinetics curves
i A B C D Yo K

pyCisggieii] -2.720 6 -16.1819 5.102 4 135.789 1 18.839 1 —
IR -0. 000 259 4 0.120 1 1.743 4 — — —
Logarithmic 7Y -4.883 2 3.629 2 — — — —
Higuchi J5 ¢ 1.081 5 — — — — —
Weibull 4315 30.041 9 0. 037 62 — — — —
g3/ guy — — — — 5.3755 0.013 14
— R — — — — 3.124 7 0. 062 89
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Tab.3 Statistical coefficients of moisture adsorption kinet-

ics curves

il RMSE RSS R?
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Fig.2 Adsorption/desorption isotherms
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Tab.5 Model parameters of adsorption/desorption isotherms

PR R A B C D Yo K

i % Mod-BET — — 3.476 1 — 0.480 3 —
Halsey 1.14 x10~* 80. 478 7 — — — —
Smith 1.47 x10 ¢ 0.544 4 — — — —
Henderson 0.588 9 0.289 0 — — — —
Oswin 12. 695 1.975 4 — — — —
GAB — — 0.039 27 — 527.085 4 0.011 24
Peleg 1.48 x10 " 2.005 8 7.3357 0.4330 — —

W Mod-BET — — 0.047 14 — 0. 095 —
Halsey 4,51 x10 67.058 — — — —
Smith 2.54 %1078 0.887 5 — — — —
Henderson 0.154 7 0.366 7 — — — —
Oswin 6. 626 0 0.874 7 — — — —
GAB — — 0.121 4 — 86.289 5 0.010 5
Peleg 2.73 x10° 1 7.534 7 0.1857 0.8852 — —
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Fig. 4 Moisture adsorption mechanism of Astragali Radix extract
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Fig. 5 Moisture desorption mechanism of Astragali Radix extract
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Optimization of two-phase aqueous extraction for Astragali Radix by central
composite design-response surface method
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ABSTRACT: AIM To optimize the two-phase ( ethanol-dipotassium phosphate) aqueous extraction for Astragali
Radix by central composite design-response surface method. METHODS With ethanol concentration, dipotassi-

um hydrogen phosphate solution concentration and Astragali Radix feed ratio as influencing factors, together with

i HER. 2016-03-24

ESTWE: MEHIATILRI (201444022204)

(EEEM: KA T BRI, B2 Emails songlifei@ 21 en. com

S ERIEE: BOGEL % WL, BSR4 B . Emails xdhaixia@ 163, com

70



