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21 MR KIS

AT G KA RS R E SNE BKE, HEMERRSA PR EA RIS E: &
JREE (ZiFF 99.39%, b5 MUST-15041814), M+ ke BAS MBI AR AR D-101
KAAE, WHE RETERCTAHRAR; AB-8. HPD600. HPD400 KFLH g, WAL
R FERHARAR: REEACTER WA 1 KAEZIK: HARRGI ol

LE: UV-2700 AN WA 6T, BEAEs G5 ABRAWR: BSA224S A1 ¥
KT, BREFWABHUIBRERAF; SHZ-C /KIBERIRG 3, LR ARME NS
KQ3200E ZBVEAPHMES, RILTEANESARAR; RE-52AA e K, LR
AR SHZ-IL R /KB A9, R ARAAER s HGZF-101-0 FLAVEIR AT
WAE, R ERIT ARAE PR A A .

22 EISTE
22.1 SR E EEPERLGYIRIR
Uik & ¥y (O 60mesh i) &=, AMEEBIE, ZENREE 1:20 (g/mL) A 50% 0%
HE (hE 150W, Ji% 40kHz) $#2HX 26min, BRI A IRGER T, IKEE, 3,
1l S B S B0 P R R FE Y SRR, 4 C IR H .
222 HHREHEHERASFT N
DAGRIGIR St B, SRR A 43 Do B vl s IR 75 e I R 1) 5 &10). T 327nm
AR 5 G R R R IO B, DAOGEE Y A ARAR . SRIRER R IRFE X (ng/mL) A AK
s lbrifEh 2k, 13EE5FE ¥=0.0677X+0.0063, R*=0.9995.
223 KIULR MG 69 TR 22
A3 B —E RIS BV IR A 95% L BRI 24h, TBIESERE, JKVE B LER; LL 5% HCI
IR 4h, KTEZE M FLL 5% NaOH SR 4h, /KELE S, Mmigkkay. F
110°CH ERAE T T4 6h, &M
224 KIVRMBIPSA 5 64 ik
FREX L THAR HE 1) 4% 205 KL B AR R 5.00g, 433 B T 100mL AN, A “2.2.17
SRR 2mg/mL Bk A FEEGR 10mL, T-298K R 120r/mind&#% 12h, JEiT, Wbkl
W BRI, A1) FAR(2) T F S LS4 R T P 2 i S R B2 R
HEW T /KI5, IIA50%ZEE30mL, F298K T 120r/mindk % 12h, Y, 058 AR i 1
MEBRIKEE, #%AREG) HESH SRR,
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X, QAWM E, mg/g: CoMNKIRERIERATRRIRE, mg/mL: CoyW Bt
FERVERI S BRI, meg/mL: VRESIARAAIR, mL: WHRERE, ¢ CAMTOR
SRR, mg/mL.
225 RILEH RIS 69 B I #4 F E5b
FREL 5%3 43 C 1AL BE ) AB-8 W/l 5.00g, 477 & T 100mL #EJEM, A 2.2.1 A
SRR FE Mk A SR BGR 10mL, 43 5F 298K, 308K. 318K T 120r/min #RH% 12h, J&
i, TR RS ERIRE, HARQ) MARQ) THHEHMR MM AR LR HE, S5k
(IESIEEE N
22.6  KIURBARG 49 BI 3h A 5 0k
RILEHALFE AB-8 HHE 5.00g, BT 100mL #EFM, I 2.2.1 FAEERIKE AN
2.66mg/mL [N AEFLEGR 10mL, F 298K T 120r/min #&#% 8h, 4+%IF 0. Smin. 10min.
15min. 30min. 45min. 60min. 120min. 240min. 360min ! 480min HUEE 0.1mL, 5E
WP AR, %AN@G) HHARFERZI R AR, SHIRIHs) 7% thZk.

Ql = (CO _CL)V/W 4)

Aok, QMBI AR, me/g: GO ¢ I 20K S BIRRIKE . mg/mL.
3 48R 5T

3.1 RELIRMi B E-S Ho ik

195 HRARAN ] 215 PR R ALIBG BRSPS R SE AT 0 S B R s B, 5 SR AR 1. R AT,
AB- 84 BT WK A 5 B R (RO BT A B WK MR R iy, A P AB-8 I I 70 B 4
PRI AT 5 IR

Table 1 _Static Adsorption and Desorption Properties of Four Macroporous Resins

Lz PERmEM AR UAGES A&

PR o (nm) (m*/g) (ng/g) (%) (%)
D-101 AR 9~11 550~600 437 88.05 81.38
AB-8 EEL)QEs 13~14 480~520 4.62 92.93 84.24

HPD-400 R 75~80 500~550 4.59 92.18 77.27

HPD-600 Mtk 80 550~600 4.59 92.32 81.41
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3.2 WRMIFAAHE
321 HAMERE
AB-8 B HE X WAl A S R (IR I AR R B 1 o BRI L TR, BEE IR TS
AB-8 BRI B AR IR AL A, Ui HA THR R AR T AB-8 A i et 16k 75 e I 2 (1 WRL B
PR BRI FE B M 298K HR T H
322 ¥ERAMBERY

Langmuir /7 72 Freundlich 7 F£ ! Temkin 6]
iR 3 hE AR AR, HRIA
FARARE)~2 (D). ol
G L& & =
q. Kidn 4n S g /
1 /‘ —a—298K
Ing, —anF+;lnCe (6) J ok
00 04 08 12 16
q.=BInK +B InC, 7 €, (mg/mL)

o . N N Fig. 1 Adsorption Isotherm of AB-8 Resin
K, Ce JFEIR 2T B8 () ~F i Rk on Total Phenolic Acid from Valerianae Jatamansi

mg/mLs ge A ERRIG T UM A, mees Rhizoma et Radix

Ki N Langmuir % %0, mL/mg; qm NSEYER &

KWt %5 &, mg/g; Kr A Freundlich %%, mL/mg; 1/n A Freundlich £33+ %, FRRK

FBEJIHIKN: BN Temkin 4, S5WHHAEAEIS: KO~ Temkin “Fi i % 4, mL/mg.
AR ARG ~AR(T) ARSI, ERNFK 2. HER2 W, 3 P

) R?3%>0.96, JRESHR AB-8 A% X Wik 7 S I R (1) W i i 72 . Langmuir 7R HIHU& 2

H g A K B Freundlich 72L& S 4 Ke fi . Temkin J7FERIL &S H B, I K AEIIBE

FE T ik, UF B R i R Dy iad 72 s Freundlich 2GS 8 n HI>1,

2 IH FLI BRI A S A0 R R B

Table 2 Regression Parameters of Three Isotherm Models
Langmuir #57 Freundlich 57 Temkin %7
gm K R n Kr R B K R?
298 24.155 1.611 09877 1.732 14499 09859 5.177 16700  0.9812
308 23.474 1459 09767 1.698 13.577 09637 5.009 15489  0.9855

318 22936 1214 09793 1.721 11.837 09623 5002 12.167  0.9865

T (K)

323 A FE
AG. AH F AS R IHEAE B R AR B RS I 2S5, HitE AR
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ARG~ ARO).
AG=-RTInK ®)
AG=AH-TAS 9)
K, AG HEHAEE, ki/mol; AH NIEAS, kl/mol; AS NS, J/(mol'K); R NSIKH
0, 8.3141/(mol-K); T NLANHEE, K; KA Langmuir #575 H {6 W BF- 46 & 50 Ko
SR ARE®) MAROQ) HHEANESE, S5RNEK3. AL 3 TR, AG. AH.
AS $5)<0, R AB-8 AR IHIE A S YRR X)W P JE T BRI M, O R EEAT . AR
TR, R A R B AT

Table 3 Thermodynamic Parameters

T (K) AG (kJ/mol) [B] )= 77 # AH (kJ/mol) AS [J/(mol'K)]
298 -1.181
AG=0.0334T-11.167
308 -0.967 -11.167 334
R?=0.9589
318 -0.514
3.3 RMIEhHE
33.1 RBMHHFHE 6
AB-8 4 i XoF Aok s Py IR ) W B B ) 2
MhzginiE 2 prox. BB 2 A, WP RIFE !
a5min WU SEAKFIP 6, 29 AB-8 Bl =
A e e T TR P R o g R~ 2 &
D

332 AMHHFHEA 2
W B 2y 73 S A Y 2 A e — 2R B 1 5
Fi W SRR A i O RS,

RiIEA 7 B2 K (10)~AK(12). % 120 240 30 480
£ (min)
1n(qe —q)=Ing, - K¢ (10) Fig.2 Adsorption Kinetic Curve of AB-8 Resin
on Total Phenolic Acid from Valerianae
1 t 1 Jatamansi Rhizoma et Radix
4=t (1
Ky(q.)" 4.
1
g =K +C (12)

Kb, g AEMBRFHENMT AR, mg/g: g ¢ B2 I QBRI A &, mg/g: gs
NEBRR ISP HIR AR, me/gs Ki N—HWHBEEREE, min's Ko T RRHHE
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KEH, g/mgmin); K3 NBHRAT BOERFEE, mg/gmin'?; ¢ AWK, ming C N
F NI TR B T 2 I R 5 mg/g

Table 4 Regression Equation and Parameters of Three Kinetic Models

B AR [ 7 # BB
K -0.0927
eI VAL Yy In(ge-g1)=-0.0927£-0.3376 qE 0.713
R 0.9911
K> 0.3440
i St eI pA = 1/g=0.2001£+0.1164 ge 4.998
R 1.0000
K3 0.0027
¢=0.00271"244.9391 C 49391
(LA 150 '
) R 0.9321
UL P 9 BT
K3 0.1324
¢=0.13241'24+4.2178 c 2178
(BURL P99 80 '
R 0.9104

AR ARA0)~A(12) AR ) F i HHE, SRNE 4. HE 4 7750, 3
PRI R231>0.91, HIREHIA AB-8 B bk & Sy e B i 72, Kbt —4i3h )
SOTREI R>=1, PRI & ge IMALEE 4.998mg/g 552 4.951mg/g B LT BikiN
P HOTRE O ATR I, AB-8 W i e ok 5 Ak T3 IR 110 WS P it 2 52 STy ORI 0RE P9 7 B[R]
P, FURL B3 2 O TR O, 50 R A R S R s

4 4 ik

(1) I E SR 5 MR SRI L 4 FPOCALIRI AR, Jhrh AB-8 MRS Zr SRR (1
W B RN A S A B e, & A T AR M BB BRI 23 B AL o

(2) WP RSB TER, 7E 298~318K Y[ N, AB-8 W15 0T A 7 S T 1 1 B PR R
FERIT T B, ARIRA A TR B o SRR AR A & 45 R W, Langmuir 77 F2RE
UF A AB-8 W REXT WK A S R A S R, IR O IR . IS
AG<0. AH<0. AS<<0, K] AB-8 W/l k7 L1 By 2 (I M I R 9 B ACEAT 9
/N BRI R, B U R R

(3) WM Bh SIZEW SR, AB-8 B R X W1 7 S B TR OB B g PRl T R, B P4 ]
2979 4smin. WA TR G GRERY, M AB T IERE EAF A AB-8
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STUDY ON THERMODYNAMICS AND DYNAMICS OF
ADSORPTION OF AB-8 RESIN TO TOTAL PHENOLIC ACID
FROM VALERIANAE JATAMANSI RHIZOMA ET RADIX

LIU Xingfu! CHENG Shengyong! CHEN Hui!
FU Yang! YANG Jun®> LUO Xirong!
1. School of Pharmaceutical Sciences, Guizhou Medical University, Guiyang 550025, China
2. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China

Abstract: The static adsorption kinetics and thermodynamics of total phenolic acid from
Valerianae Jatamansi Rhizoma et Radix adsorbed on macroporous adsorption resin were studied
by static adsorption experiments. The results showed that AB-8 resin had the best adsorption and
desorpfion performance. The adsorption equilibrium data for total phenolic acid of Valerianae
Jatamansi Rhizoma et Radix was accorded with Langmuir model. The thermodynamic
parameters were AG<0, AH<0 and AS<0, which indicated the adsorption of total phenolic acid
on AB-8 resin was a spontaneous physical adsorption process. The adsorption procedure was an
exothermic and entropy decrease reaction. The Quasi-second-order rate equation was more
suitable to describe the adsorption behavior of AB-8 resin on the total phenolic acid from
Valerianae Jatamansi Rhizoma et Radix. The adsorption rate was affected by the diffusion of the
membrane and intraparticle diffusion, and the diffusion of the membrane was the main rate
control step.

Key words: Valerianae Jatamansi Rhizoma et Radix; Total phenolic acids; Macroporous resins;

Adsorption thermodynamics; Adsorption dynamics.



