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Extraction Kinetics of Grape Seed Procyanidins
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Abstract: According to the mass transfer mechanism, the extraction process of grape seed procyanidins could be described with

the concentration of procyanidins. In the present study, a Kinetic equation was established on the basis of mass equilibrium. In

order to evaluate the equation, experiments for extracting procyanidins from grape seed with ethanol under different tempera-

tures were carried out. The relationship between balance concentration of procyanidins and extraction temperature was obtained

by fitting experimental data. Additionally, the important kinetic parameters were calculated using Arrhenius equation and the

apparent activation energy for extraction process was calculated to be 2.08 X 10* J/mol. The results of verification experiment

showed that the presented kinetic equation could describe the extraction process of grape seed procyanidins and the extraction

process accorded with diffusion theories. This kinetic equation can provide a good theoretical base for further study on

extraction of grape seed procyanidins.

Key words: grape seed; procyanidins; extraction; Kinetics

2 Q946.836

ST A AR — KRR 2 W S
BFR, B ARV LS 3 R ) L2 3 B 4 4 T
XY T AE TR M A AE R I #RonT AR R AT B I AR T &R
(cyanidins), DHifigkar 44 R4 E R702. el w A
W s b TS BR At 2R RE )y, U VE
1150 f%, VC 120 f504, FEpdy. R4S, &5 A&
Aot ot S5 AT ) S R TS A T R e R AR TS R AR AR TR
R T0 ZRIREY) B, A2 R AR R AR R
P T ZRAT R R, IO FE 8] ) = AR A
s IR MBI AR TR . TR S A, L
JRAETE 2 A 1 AR AR IR O I R o AR S0 AR 4
JoU S I JR PR N B ) AR, G2 HT Arrhenius 5 FE
fifi BT RE L FR AT A S A

1 MR5EE

ek H 1. 2009-01-12
1E#H i

SCERARIRAD: A

XG5 1002-6630(2010)01-0110-03

11 MRS

IR, FREBRTORBE, PCHKE O,

FHREE  REOCERAL TR, OB K
AL TAMRAR FEE RETH K KA =R I R
Ly B REWNARERA R A A BRI
SyMTals LT OK.
12 [R5k &

FA2004 4T RF Rk SRS A IR A
DZKW-C B REHEANF M AB R O TE S
J 75 13-1 RUERT AN BERERY  TL AR T K AR

UV-2501PC B84 - ol WAr e BETh HARREHAH .
13 HikM

TEAN AL (293 298, 303. 308. 313. 318K) T~
PERURIET 2, M B 6 pu L(V/m) IS 2 40%(V/V) )

(1965 —), 55, AR, WL, FEAF DVEAYBIEAGELH L. E-mail: zhaopinghebei@163.com



XAERNBESE

86iltl<

2010, Vol. 31, No. 01 111

LT, ARFF 120r/min fEEBIRE, 46 30min BUEED 2 $2
BB P R AE T BRI, B RS 3 RIEMIREEAR
PRSI0 A1k FEANIRRE N OPAT I 3 IR, BN 3 IRSEIR 4
A5 T YA AR N R e T R ATk .

2 HER59MH

21 JEAeTE FRBOGE R BT

IR AR 22 (P BRI T2 2 D A7 35 (7 o) A 24
FF P8 T o) 85 900 HBUAR) JEA T 4 04D 79 A T A I 7 o
AT VE R T R R AT R BB A i R e BB
N KT NS IR0 R o A AR 1) DR A T 5% ) 6 8 KT
FM I AR HSE 4 AR AE B R 2 . ¥ 7
BIERFAEE ZNY BONY BOS R, AL FE L
WAL R . S50 DL A BE - KR R s ), ki
WAL R (¥ 28 3% RE Sy ik, RIS X IR AE T R IR E K,
B R T FNBE s T il o SO R ORRE E 3
TP R R K, RO SR T ERR N, R AR
B )T 7R 0 KT 3 A TR N A . R AT R
RPN T A B, MR R e A, AR &
T 3k A4 P £ O A 3o 2 A2 VR S, TR AR
BHOJ AR XS B K o 2 BRTIR, 44 4% 11 55 46 26 FF AN £ (1)
PE O IO E R R, SERR I R S Ay, HELL
BRI . WM B, $RBUSFEE AR %= Ykl
PR 1) RS RS I R o AR R ST AR SRR, A
T A FF P ) R AR T 3RS T AR VR N 4y
WP R AE TS B L R T B 1R 2 S O AR b 1 45
M o WA A T A R AR T R R R IR AR A R IR T
1) 4 J ik 2
2.2 BGRB8 ) A

UL [ 8 R A 2 ] (1) A i 2 S B e 7 v - A%
JRHESN 7o AT I AE T F IR B AR A 5 P Ak
JEE ROV WO S8 2 7 5 45 By ) 2 5 R o1,

dc
V——=kS(C-— C) @)
dt

e VOREBAARI(mL); C B R AT B
FE(mg/mL); t A4 (min): k 24 &A% 5T & %
(mL/m? « min); Sk SE A (M?);  Co b J5iqk
P % (mg/mL). é‘\%szkobs’ GIECY

dC
—:kobs(Cm - C) (2)
dt

Kovs R Ay 12 Ik 5 1) 2 W0 32 5 K, Rk a5 4
VS P R A SRR G AT IR I, Wk
KRR, W4 A t=0 B, C=0. %K (2)
AT JF 4 3, w15

C=C-[1—exp(—kosst)] ?3)

@) B IR b A6 TS 2RI PRI TR A (1T R o
23 JRAETE BT AR B I E

Bt P IS TR AR SE A, A 7 3% 1 11 98 A A 2 T £ 5
EARIGILBIEN AT . LS JSAE T 3R IR BEAN B
I T B8 Tty 25022, R S RV A PR B o TR R L v
SR I L S R G B S5 R 3 AT 5% . WFIR T,
KRR R IATS S GUR L S Y 90 LI A TR SN
PEEAE T, AT R PR R 2 — AR AL

12
1.0 f e

T i ‘
0.8 ’ r;ﬂﬂx;m_w—m_a—ﬂ.—w—ww

0.6
0.4
0.2

JRAE T 2RI E /(mg/mL)

150 200 250 300 350
B E] /min

E1 AREETHAENFEESRRESHEMNXR
Fig.1 Relationship between concentration of procyanidins in
liquid phase and extraction time under different temperatures
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