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ABSTRACT; AIM To optimize the surfactant-ultrasonic co-extraction for total flavonoids from Punica granatum
fleshes and to investigate the kinetic, thermodynamic behaviors. METHODS  With total flavonoids yield as an
evaluation index, sodium dodecyl sulfate (SDS) consumption, ethanol concentration and ultrasonic temperature as
influencing factors, the extraction was optimized by central composite design on the basis of single factor test. Then
kinetic, thermodynamic behaviors during the extraction were investigated. RESULTS  The optimal conditions
were determined to be 0. 84% for SDS consumption, 61% for ethanol concentration, and 53 °C for ultrasonic tem-
perature, the total flavonoids yield was 1.736% . After the addition of surfactant (SDS) , significantly increased
extraction rate constant (k) and surface diffusion coefficient ( Dy) were observable, and the exiraction was a spon-
taneous process with increased endothermic entropy. CONCLUSION This stable and reliable method can be
used for the surfactant-ultrasonic co-extraction for total flavonoids from P. granatum fleshes.

KEY WORDS: Punica granatum L. ; fleshes; total flavonoids; surfactant-ultrasonic co-extraction; central com-

posite design; kinetic behaviors; thermodynamic behaviors
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FEE Y 2 25 mL, EPF5 250 pwg/mL X & GAW, HK
WA RERL 125, 62.5, 31.25, 15.625 pg/mL (5
IR IO B S A E 25 ), A 5% NaNo, |
10% AI(NO,),. 4% NaOH ¥ WIR%A), 7F 510 nm
WAL E W ERE, I AR bR (A), T
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250 pwg/mLyE R R BT
2.1.2 FEAACER FRECH A BOHLEY 5.0 g, BT
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Tab.1 Factors and levels

K-
[A]
SES -1.682 -1 0 1 1. 682
X, SDS/% 0.632 0.7 0.8 0.9 0. 968
X, ZWE/% 51.59 55 60 65 68. 41
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Fig. 1 Response surface plots for various factors
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Fig. 2 Relationship between total flavonoids yield and

extraction time
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Tab. 4 Kinetic equations and parameters of extraction process

il A IR /K U5 I k/min ! Ds( x107%)/(em® -min ") R

S 316 Y =0.090X - 1. 045 0. 090 2.282 0. 960
321 Y =0.130X - 1. 560 0. 130 3.296 0. 955
326 Y =0.235X -3.107 0.235 5.959 0.915
331 Y =0.240X -3. 081 0. 240 6. 085 0.924
336 Y =0.243X -2.980 0.243 6. 162 0. 905

Xif HE 2 316 Y =0.030X -0. 243 0. 030 0. 760 0. 996
321 Y =0.031X -0.209 0. 031 0. 786 0. 985
326 Y =0.032X -0. 162 0. 032 0.811 0.974
331 Y =0.033X -0. 145 0. 033 0. 837 0.952
336 Y =0.034X -0. 140 0.034 0. 862 0.951
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Tab.5 Thermodynamic parameters at different

ultrasonic temperatures
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M 1 | 1
(kJ+mol ") [Je(mol:K) '] (kJ-mol™")
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321 -8.671
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326 -15.854
331 -16.713
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