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Model Fitting of Moisture Adsorption Process for Bupleuri Radix Extract

TANG Cheng-cheng, JIA Ai-ling, WANG Ya-jie, DONG Jin-xiang, QIU Zhi-dong, YANG Jing"
( School of Pharmaceutical Sciences, Changchun University of Chinese Medicine, Changchun 130117, China)

[ Abstract ] Objective: To fit mathematical model for moisture adsorption process of Bupleuri Radix
extract. Method; Moisture adsorption kinetics curve, adsorption and desorption isotherms of Bupleuri Radix
extract were determined by gravimetric method, and the experimental data were fitted by 1stOpt statistical analysis
software. Comparisons were evaluated with the coefficient of determination (R*), residual sum of squares ( RSS)
and root mean square error ( RMSE) as indexes. Result: The double exponential model was suitable for fitting
moisture adsorption kinetics curve, and Peleg model was the best fitted for adsorption and desorption isotherms.
The adsorption and desorption isotherms were belong to type [l behavior, the hysteresis loop was type of H, and it
was elucidated by adsorption-desorption mechanism. Conclusion: The double exponential model and Peleg model
are suitable for fitting the moisture adsorption kinetics curve, the adsorption and desorption isotherms,
respectively; and the adsorption and desorption isotherms exhibit an obvious hysteresis effect.

[ Key words ] Bupleuri Radix extract; moisture adsorption kinetics curve; adsorption and desorption

isotherm ; gravimetric method; double exponential model; Peleg model

SR I 2 B R e RE R BT 2015 AR () 19 8 o 00 R Bk s 50 o 56 1
PEE PP AL S 25 BfE 0 . ChE ) W25 R A AR 5K B SR O ik 4 1K 18

#1] 20151216(021)
B] #AREBEITHUE (20140309002yy) ;3% A4 #F )T 01 H (01080880)
1’5%] %R, B, A 25 25 R0 4 BF 5T, Tel : 18643677838 , E-mail : 1056909444 @ qq. com

[¥Hs
(B¢
[%—
[BWIEE] " Hdh, A, JEm, Ay Ak 2% 5 24550 2 B 5T, Tel : 13500813952 , E-mail : 764130589 @ qq. com



55 22 455 22 W) FEXEAFFEHRE Vol. 22, No. 22
2016 4 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2016

SR SRR I A A SR A
S5 AT T LA 0 58 B W W 4 th B
B R A BOR SRR
LA g R — SRR R, A BT
S B B ) W R AIE

AT JLAF B AT R SCHR R 28 5C T i 25 312 U 9 1
MR B AT 5, (FL A X i ) 4 B W3 45 A 0 oot R
PEATHR AT A TR A ST o AR S 0 046 W0 B -
0 P T A0 S 4 M) B T O, T8 0 T 2R
WIS B AE 25 °C R IR Bl 7 2 il 2 0% RS -k I8 25
M2, 12 11 7 Bl UL KA A R AT 1005 AR A e
2 B W Bl 7 2 B W R - T 25 i AR B AR UL A
07, I o3 A W R - 0 A R 2 B IS B G, IR A
HIF 5 S 151 £ ) 04 W 388 A7 DA O S LAt v 25 i B

B R PR S
1 #FHE

DZF-6090 7 B2 T 48 (185 i B2 7 2% Bl il
WA B2 E ), DHG-9240A 7 A $A44E il 3 XU T 42 48
( LEAE R SR & A R A H ), EL204 B 7 K-
(Hi EMERR BRI Z A A ) o SEEIK R I F 3 Ak
KB R Gy, 7= M, K B 2 K242
2 Bt 22 R B AZ %5 78 O < T Bl W S5 5 Bupleurum
chinense %) AR 5 1550 5 R 43 Hr &l o
2 HiEEHER
2.1 EEWEET BRI 1.2 ke, B 3
YRR L b 8, B I DR, MR 4, LS T
BLANKY , 5 o
2.2 W B Iy
2.2.1 WREh BRI e BRI
FEA PO 1 HEZS THEER T 12 h DL b e S i,
o I B A A S Al B VR Y T B 2 A
25 °C ik & 48 h, fi H ooy A xR E E TE
75.25% 'L W AR USRS % R T IS RO BRSO R 9T
PRI E T LR TR b (BRI S 4TI , 200l
F4,8,12,24,48,72,96,120,144 168,192,216 ,240
h S5 BCHE R R 5 5 ™, R 2 PR E AR O 5 4R B
ST ( HERTE 2 K% 25 <0.003 g, id M EE,
D o SRR E R HEREE (0 =3) TR R
R 48k 1.83%, 2.91% , 3.74% , 6.36% ,
9.70% , 11.58% , 13.23% , 14.11% , 14.84% ,
15.25% ,15.95% ,16.43% ,16.74% , %5 5 % P bl
A IR ) JE K 5 42 B R 0 P B K A 38 T
T, 7K W B 3k 21575 29 200 h
2.2.2 RERURLG BEHCT SRR LS HE Y Y

-8

MR Bl ) 2 ith 2 R AT LA, BUHE BBt A, i Ay
2, Logarithmic # A4 , Higuchi J5 2, Weibull 43 15 , &
Gid A —Gd BRI RS HH y =y, - Ae ™" -
Be’m,y =Ax" + Bx + C,y=A +Blnx,y = Kx*®,Inln
1

I-y
Wy AP KR« AL,y , AL B, CLD A K By
HEFI SR,

2.3 Zeitar#r AT 1stOpt BfF X 5w 5 o 1y
W s FEAT GE T 0 A, o 2 U5 AR R 25 (RMSE ),
5% 22575 FI (RSS) Rz REL(R®) 3 A Geit S %0k
o 96 455 Y 1 405 8OR

:Alnx+B,y=}/0 + Kx ;Fﬂyzyo(l _ein>sit

RMSE =

RSS = 3 (v =3)* (i = 3,)’
X -y)? - PXEE -7’
Z()@ -5’

Aodry, LW, y, WIS, v, T8 &k
RKon LR RCR . R M 1, R &
(4004 20 S B 4, RMSE Al RSS #4523 0, 6 1 i
2R LA SR A, SE I S T (P
AT S R U 0 W Bh ) S RO bk
T FEERIHEATL A, UL AR 1, 4 S 3R B OBLEE B A
ke Ak, BIAE AL )y 2l y = 25.4898 +7.595 7
e T 118,020 T 5 H Al W 3 B ) o A
RUA EL, A FIORE 7D 2 AR % W) o R e S 1 e A R
B wE P — R S A b 24 R B W IR o R B
FI2ERERL S8 R 0 B S, O IR AR5
24 4 W) W T R 24 1 R0 R B AT
&FAEH .

2.4 IR 3 BT - i iz e

2.4.1  JKATWEBREE R IE BRI S TR
P,0. M ELZS FHEgeh 12 h DL Sy, & . 1
25 C R 5 I e A S8 A 4 HC) 1) R R O A AR
HE BT o 1R WA B RR B R OA O R
(CH,COOK , CaCl, ,K,CO,,LiNO, , NaBr, NaCl I KCI
T BRI VR AE X B G ) A 22.45% ,31.00%
42.76% , 47.50% , 57.70% , 75.28% Fi 84.26% ,
48 % T TR AN 44.% i FR 04 A0 XV 5 43 53] S~ 40. 52% F
48.52% ) i) T4 25 vh (B UM 35 4T 9F ) £ 55 168 h,
W EREEE, RHERENE HFKE(n=3),

R2




5522 %55 22 W) FEXEAFERE Vol. 22, No. 22
2016 4E 11 A Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2016

F1 EVRBYRENNZHENERSHMETRY

Table 1 Model parameters and statistical coefficients for moisture adsorption Kinetics curve of Bupleuri Radix extract

L7 A B C D Yo K RMSE RSS R?

PeEE e -7.5957  -18.020 15.781 111. 949 25.489 8 0.3759 1.979 2 0.997 8

I R -0.000 5 0.211 2.493 1.313 7 24.159 5 0.973 4

Logarithmic -7.2347 5.532 0.774 1 8.390 7 0.990 7

Higuchi J7 #2 1.656 6 1.3454  25.3410 0.973 2

Weibull 4377 0.727 3 41.843 0.407 5 2.324 7 0.997 4

£/ 3uy: 5.375 5 0.091 48 3.044 4 129.764 7 0.857 0

— Gt AR 22,6576 0.018 43 0.874 3 10.702 3 0.990 4
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Fig. 1 Adsorption-desorption isotherms of Bupleuri Radix extract
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Table 2 Model parameters and statistical coefficients for adsorption-desorption isotherms of Bupleuri Radix extract
iij R A B C Yo K RMSE RSS R?
fi#,  Mod-BET 0.990 -5.244 0.753 5. 669 0.992 9
Halsey -2.815 -0.133 2.456 60. 339 0.930 2
Smith 3.662 x10°7  1.998 14.881 2 214.557 0.204 3
Henderson 0. 855 0.335 8.832 780. 072 6.472 1 x10 %
Oswin 11.977 2. 165 8.832 780. 072 6.472 1 x10°%
GAB 0. 160 114.578 0.010 1.169 13. 672 0.983 4
Peleg 1.704 3.802 4.751 0. 196 0.361 1.302 0.998 3
% Bff  Mod-BET 0.989 -1.930 3.043 92.591 0.898 9
Halsey -4.408 56.072 8. 680 753.401 0.044 7
Smith 8.980 0.398 10.578 1 118.869 0.046 5
Henderson 0.933 0.356 8. 881 788. 684 4.901 1 x10°%
Oswin 1.509 1.760 8. 881 788. 684 4.901 1 x10°%
GAB -2.809 3.511 0. 008 1.337 17. 865 0.977 6
Peleg 7.950 4.737 4.438 -5.492 1.020 10.412 0.987 6

TAD, SR 5 W9 T 328 T AN RS, L 2 K A L A R s il
1k, WL 2d e, GK¥GFLEN G, B & K285
FE R 38 K, S $ B K 43 & 4k 22 18, b o

AFHAFAE BN B G, He 78 R A2 A ML (8] 94 1 9 7K
AR A I EEA A ] XA I AR — E AR LR R KRR
AR

Iylyialy

B2 SHRERBMBEHASIRTE

Fig. 2 Schematic diagram of moisture adsorption process of Bupleuri Radix extract
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Fig. 3 Schematic diagram of moisture desorption process of Bupleuri Radix extract
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