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Abstract: Objective To fit mathematical model of moisture adsorption process and to analyze moisture adsorption characteristics for
Ginseng Radix et Rhizoma extract (GRRE). Methods Adsorption and desorption isotherms of GRRE were determined by gravimetric
method at 25, 35, and 45 C, and seven models were used to fit experimental data by 1stOpt statistical analysis software package to
ascertain the best of fit. Comparisons were evaluated with the coefficient of determination (R?), residual sum of squares (RSS), and root
mean square error (RMSE). Adsorption heat was calculated by adsorption isotherm of 25, 35, and 45 ‘C. Results Results indicated
that adsorption and desorption isotherms belonged to type II behavior and the hysteresis loop was of type H;. With the increase of
temperature the hysteresis becomes weak and the heat of adsorption increases with the increase of equilibrium moisture content. The
Peleg model was the best fitted for adsorption and desorption isotherms at 25, 35, and 45 “C. Conclusion The Peleg model is suitable
for fitting the adsorption and desorption isotherms and the isotherms exhibit an obvious hysteresis effect which becomes weak with the
increase of temperature. The heat of adsorption is closely related to the equilibrium moisture content.
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NSUMIE A EWREKET ER RGN, HE
KEPEAREAFREMMERREE, HETh
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ZIUR AR BN, REETCE R4 THF
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Fig. 1 Adsorption/desorption isotherms for GRRE at 25,
35,and 45 C
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Table 1 Values of model parameters and statistical coefficients for adsorption/desorption isotherms of GRRE at 25 C

Hyrm A a b ¢ d Yo k RMSE RSS R?
e Mod-BET 0.990 1 -5.750 9 1.00400 100810  0.9873
Halsey ~ 0.03991  —0.7467 0.012 51 1.408X107° 0.976 9
Smith 9.942X107° 0.167 1 0.01975  3.900X107 0.9504
Henderson 6.076 6 1.044 9 0.02146  4.146X107 0.933 6
Oswin 0.1215 0.597 6 0.01569  2.215X107 0.964 1
GAB 0.024 7 8.465 4 1.1476 0.01248  1.402X10° 0.9783
Peleg 0.169 9 0.978 0 0.5575 9.4490 7.449X107° 4.994X107* 0.9917
W B Mod-BET 0.988 6 -0.999 5 149190 222568  0.7679
Halsey ~ 0.08780  —1.9980 0.01395  1.752X107 0.9707
Smith -0.0531  0.136 4 0.03494  1.221X107 0.803 3
Henderson 2.808 6 0.309 8 0.01643  2.430X107 0.9612
Oswin 0.01487  1.7097 0.014 43 1.874X107° 0.968 8
GAB 1.3343 9.759X107° 1.1150 0.01275  1.462X107 0.9760
Peleg 02125 2203 4X10° 32013 96.6152 0.01028  9.514X10™* 0.9849
#F 2 7£35 CT GRRE lHMi/ERFRLEZITFSHFNERSH
Table 2 Values of model parameters and statistical coefficients for adsorption/desorption isotherms of GRRE at 35 C
HEm pER a b c d Yo k RMSE RSS R?
R Mod-BET 0.989 5 -3.907 2 263590  69.4783  0.9372
Halsey 0.062 03 —1.038 4 0.02089  3.927X107 0.9585
Smith —0.05146 0.2053 0.01895  3.012X107 0.9779
Henderson 3.981 90 0.707 5 0.01450  2.024X107 0.978 0
Oswin 0.083 19 0.8482 0.01792  2.891X107 0.969 3
GAB 13.128 2 2.646X107° 0.6567 0.01483  2.179X107° 0.9783
Peleg 0.44250 4.5489X10° 23356 94.843 1 001373  1.696X107 0.9814
W i Mod-BET 0.989 0 -2.0556 205280 421381  0.9283
Halsey 0.06921 —1.3982 0.012 91 1.500X 107 0.978 1
Smith —0.065 84 0.1702 0.02166  4.223X107° 0.9354
Henderson 3.46120 0.487 8 8.898 X107 7.126X107* 0.989 2
Oswin 0.03938 1.169 5 1.123X107° 1.134X107* 0.991 4
GAB -10.2380 1.032X107° 0.9165 8.789X 107> 6.952X107* 0.989 5
Peleg 0.007 51 0.607 3 -0.5235 4.8191 5.625X107 2.848X107* 0.995 6
Mod-BET # A T K, Horh Peleg #7 1) 1=0.169 9 x*5575+0.978 0 x>+ 2)

R*. RMSE. RSS {47179 0.991 7. 7.449X 107,
4.994X107*, AT, GRRE WSt P IR i) de AR A 1
& Peleg B, Wil 2 AR, BRHLAEHE 558
WA &R . RN £, 73 2R A
BRI (D 2, WA R (20 .
y=0.212 5 x**°" 342203 4 X 10° x706132 o))

35 C'F, %7 GRRE WiFH&FiRL R, X 7
PR R A b s BRI 2 Peleg #57 >Oswin
157 >GAB #%7 >Henderson 1% 7! > Halsey #5714 >
Smith #%>Mod-BET #%, 1l RMSE #1 RSS ]
4% Peleg BiA <Oswin fA <GAB Hifil <
Henderson #&7% <Halsey #&Z <Smith A <
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Table 3 Values of model parameters and statistical coefficients for adsorption/desorption isotherms of GRRE at 45 C

iy R a b ¢ d Yo k RMSE RSS R?
T Mod-BET 0.989 4 —-3.294 20 2.146 30 46.067 5 0.949 3
Halsey 0.059 80 —1.097 30 0.016 17 2.354X107 0.9689
Smith -0.048 65 0.183 50 0.018 57 3.104X 107 0.958 1
Henderson  4.008 60 0.655 00 0.013 53 1.648X107° 09779
Oswin 0.068 77 0.902 40 0.014 55 1.906 X107 0.974 5
GAB 2.3897 0.02293 0.8722 0.013 07 1.537X1073 0.9793
Peleg 0.547 10 0.080 49 48615 0.8089 0.011 70 1.232X107 0.983 4
R B Mod-BET 0.989 2 —2.280 60 2.942 40 86.576 4 0.896 1
Halsey 0.062 48 —1.289 60 0.022 28 4466X107 0.9400
Smith -0.07124 0.176 50 0.010 65 1.021X107 0.984 7
Henderson  3.804 60 0.547 70 0.014 71 1.947X1073 09747
Oswin 0.045 35 1.065 90 0.019 38 3.379X107° 0.9553
GAB 73232 0.046 03 0.376 7 7.708 X107 5.348X10™* 0.9920
Peleg 0.44740 -4.437X107°  3.0945 —0.869 4 7.548 X107 5.128X107* 0.9923
354
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Fig. 2 Adsorption/desorption isotherms for GRRE at 25 C and Peleg model fitting curves
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Fig.3 Adsorption/desorption isotherms for GRRE at 35 C and Peleg model fitting curves
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Fig. 4 Adsorption/desorption isotherms for GRRE at 45 C and Peleg model fitting curves
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Fig. 5 Calculation of heat of adsorption for GRRE (a) and relation curves of heat of adsorption and moisture content (b)
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