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Extraction Technology and Dynamics of Total Polyphenols from Terminalia chebula
Retz. Based on Ultrasound Assisted Extraction with Constant Temperature
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Abstract; In order to optimize the extraction of total polyphenols from Terminalia chebula Retz. (TCR) ,
the extraction technology of total polyphenols from TCR were optimized by using ultrasound assisted
extraction with constant temperature and three-frequency ( UAE — CT & TF). The reasons for high
efficiency of this extraction technology were analyzed by comparative experiments and scanning electron
microscope (SEM ). The dynamic equation of diffusion for the total polyphenols was determined and
verified based on the first Fick theory. Results showed that the optimal parameters of extracting
technology were as follows, the concentration of ethanol was 60% , ultrasound frequency was 80 kHz,
ultrasound power was 180 W and extracting temperature was 70°C. The extraction efficiency of UAE — CT &
TF dramaticlly exceeded that of water bath oscillator extraction (WBE) (P <0.001). The microcosmic
structures of powders of raw material after being extracted by UAE — CT & TF were seriously destroyed
from the analysis of SEM. The dynamic equation of diffusion for the total polyphenols extraction of TCR
was determined based on the first Fick theory and ultrasound extraction dynamics. The verification
experiment showed the logarithms of extraction time and power were all positively proportional to the
concentrations of TCR total polyphenols. The technology of UAE — CT & TF was proved as a technology
with high efficiency for extracting TCR total polyphenols.

ek B 2014 —10-20 &M H . 2014 —-11-24

 [E 5 B IRBEA L B BT (31360371 JUIL T BHB SCHE T R B 0T H (201438) VLPG48 A KB 22 56 & W B 9T B (20132BAB204030) |
TLVG 48 B H S #3200 98 Bh 3 B (20123 BBF60150) | 15545 44 7™ & 4 FHIN T 30 0 S0 56 =8 P i 9% B 930 B (JAPP2010 —5) FIVL P4 K 4R
P S U B TE A SR = O A R H

TEE B TLIEAE, BI2U%, FENFH KRR =Y E WS, E-mail ; jiangshenhua66@ 163. com

BIRAEE: WM, 2092, EENFRAYIT LIS, E-mail : foodsp@ 163. com



214 & o Bl B ¥ iR

2015 4

Key words: Terminalia chebula Retz.

temperature Dynamics

51

WrRLPRETEMEZomETeEE, FTE
23.60% ~37.36% " 0 T £ By B AT Y5
G 3 TR EB M SRR .

ARG AP At B e A TR S O
B HR R RS B R R R R R BOOR Y
FHR T B AR R S R 5 A G T
e s A 2 o L e AR L A, F T R e AR
o PR RO A R ol 5 R I R v R
ToE A E , 2 B ) T F T, AT B2 TR Ok
FLIEAT AT B | A 8 I, T 5 R RO
H HT A 27 5 Sk F A i B R X9 - 5 22 B 4 BT
SHEAT TR (R R R R X R 2 R
B 5 e R DL AH G B o R S 5 A S D i
ARG B B O R e, WA TS
DR G B R v 3 2 T A BT I I S e
A 7 U

AIF 53 6 P B B 2 BB b B 2 AU A 1) B g 2 AR
Y A] 58 R kS HOR EALEE O T2 A ik ] 5
() SIS A F B IS i T o A R R B PR B R
H B2 OB W A% 5T B 1 2 A 4 Fick 55 — g
AN Hou 4577 A% % IR 4610 75 BT N BF 9T 2
il b DA BRI o SRl A5 F) TOE T P2
25 AW i $E B Bl g 2B RS SRR 75 B O - 2
W3 AL 5 W B 7 2 A R R UL AH DG GA o

FIE B TAE R, &ad — R 50 4b B H 7
S TAE A RAF S, &K 5 e X ) B
WLJZ RN &5 M HEAT AR W SR A
B P& BB R AE T 5 2 W 4 B A v B 3 i A
B R 4 il A B R AT 8 H X TR M R PN R
UL 25 ) BT 725 9 5 ) e it 6 v A B BB DA

A SR =0 L A p R AR GRS dE
AR AR B 1 1 V3 A FH 42 ik BE AR A, () B s A A %
TELCRTHE N O 7 2 2 Bl s $E B T 2058 1%
S E RGBT AT H B SR e T X i s
Ji RLHEAT 4347 5 I 256 Fick 5% — & A2 A0 A5 42 L3
T AR R T R P A B 4 O S 2 8 B )
2EARY SRy ] R TR B T A S AR B

1 HESHE

L1 e
T UL T A P 2 RO R

I

Total polyphenol

Ultrasound assisted extraction with constant

Scanning electron microscope

I ZyMF LG S R R L 60 H B IS B VKA
R I ok o | B3 T ES sl T N o
1.2 FEMNHFESE

KQ — 300GVDV A1 = Ji 18 il %k 4= 75 I Uk
i, B Ll 7S A 2R A R | 5 UNIC 7200 B a) B 43
JEGEE T, TR e (i) AR A R A R s VEGA (D)
LSU #4794t i+ & S 5%, B8 50 28 15 (TESCAN) 2
Al DFY —300 7445 428 X i 3 7 BE A #E AL, Tk 0% T A
FHUA B 2N 75101 — TAB 78 o $0% R T 1R 46, K
HET A T AR AR A B | SHA — B RUE IR 4R 77 4%
N [ A2 L 2 A BR A | XW — 80A B i it TR 15
TP PSS ;DL -5C Bl Bl s
BREAER
1.3 KA *E
L3.1 SZ®& e

R AT SE S gy s AR R

KA ZE KK Folin 32 771 J50 I Fs B 10 4%, HUFG
BEJG 1Y Folin 358 2. 25 mL fin A% 0.5 mL #£ 3,
SRIGINA 2.25 mL 6% JC/K Bk TR &M W, i 5 34 50,
35C /K H #E 90 min J5 T K 765 nm Ab 55,
BB TR C AR B vk O 03,125 .6.25 12,5,
25,50 ,100 150 pg/mL 8 ™ FE Il /F br o il 28 , 2R 15
(5] 4 J7 F

y=0.0134x+0.0332 (r=0.9981)

(RS EATEE ¥ 37 - RN W

X, X, X,
Y=—%
Xrp Y— R 2 W5 b, B8 oK S 2 R
R, g/g
X\— BZ W EEE ,g/mL

X,— B 5L

X, P& O B Je o A5 AR, mL

X,— PRI T AR A g
1.3.2 RHNZERK

SRR T IR Ry R, W
Vsl ik, B BF .

PRI S. 000 g 31 T k3 A T 150 mL H % 4 K
TR R IR (R 1) . BREREE LG, L
Wt I BRI GE— AR, BB 200 7515 I E B By
SR IR 3 W A OB H A R O A AR
(mL) 53058 i (o) I HOfi
1.3.3 [EXRLE

AN 2R B0 45 SR N 5 %, B I &R = KT




%2 1

TLARAE 25 30] 5 22 T 4 30 0 A I 418 BB 15 5 7 8 g 2 T 5 215

*1 EEBFWHBRNTFEZHARIAR
Tab.1 Univariate experiments of UAECT for extracting polyphenols from TCR
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Tab.4 Orthogonal experiments for extracting polyphenols

from TCR by UAECT

. B
Wiy X X, X, 4
(grg™")

1 1 1 1 1 0.230£0.0023
2 1 2 2 2 0.237£0.005 1
3 1 3 3 3 0.224+0.0026
4 2 1 2 3 0.236+0.0010
5 2 2 3 1 0.241 +0.0063
6 2 3 1 2 0.241£0.0009
7 3 1 3 2 0.235+0.001 4
8 3 2 1 3 0.242£0.0026
9 3 3 2 1 0.236+0.0072
K| 0.2303 0.2337 0.2377 0.2357
ki 0.2393 0.2400 0.2363 0.2377

k} 0.2377 0.2337 0.2333 0.234
W25 R’ 0.0090 0.0063 0.0044 0.0037
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Tab.5 Analysis of orthogonal experiments
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Fig.7 Extraction efficiency comparison between UAECT and WBE
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Fig.8 Scanning electron microscope pictures of TCR
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Tab.6 Polyphenols concentration of extract under fixed ultrasonic power and different extraction times g/L

ST ] /min
B R/W
3 5 7 9 11
0 3.710 £0. 071 4.003 £0.038 4,257 £0. 046 4.491 £0. 068 4,372 £0. 060
150 4.172 £0.058 4.496 £0. 067 4,740 £0. 023 4.904 £0.096 4,859 £0.023
210 5.437 £0. 048 5.646 +0. 062 5.869 £0. 048 6.193 +0. 030 6.103 £0. 045
270 5.143 £0. 038 5.362 +0. 069 5.586 £0. 057 5.830 +0. 096 5.695 £0.031
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Tab.7 Polyphenols concentration of extract under fixed extraction time and different ultrasonic powers g/L

IR A/ W
min 120 150 180 210 240 270 300
3 3.624+0.120  4.011 £0.095  4.422+0.120  4.828 +0.095  4.723 £0.067  4.573 +0.092  4.334 £0. 088
5 4.017 £0.017  4.417 £0.060  4.806 £0.054  5.178 £0.079  4.962=0.042  4.845+0.067 4. 678 +0. 069
7 4.512£0.048  4.806=0.079  5.162+0.079  5.556 £0.100  5.412=0.038  5.2340.017  4.979 +0.010
18 +3min -=5min :Ln—i/n‘\*\ 60% HBFEHIR 80 kHz HAE I H 180 W B H I &
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