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Optimization of the Extracting Process of Total Organic Acid from Cassia Twig by Orthogonal
Experiment with Ethanol Reflux

YE Bingbing, SHI Senlin*(Zhejiang Chinese Medical University, Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To study the optimum extraction technology of total organic acids in Cassia Twig. METHODS
Using total organic acid extraction rate as index to investigate the effection of the extraction results by ethanol concentration,
dosage of ethanol, extraction times with orthogonal design test. RESULTS Optimum extraction process were as follows:
ethanol concentration of 90%, 8 times solvent dosage, extraction for 3 times. CONCLUSION The process proceeds higher
extraction yield, stability, repeatability is good, suitable for the extraction of total organic acids.

KEY WORDS: Cassia Twig; orthogonal test; total organic acid
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2905 g, KT, BREHBRY, KBEMDA
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Fig. 1  The wavelength scanning figure of reference

substance solution and the solution of the test

A-sample solution; B—control solution.

2,14 ZMEXRARFEL FHEWBOSEGIER 1, 2,
3, 4, 5, 6, 7mL T 10 mL B, FEMmESE
ZIREL, VA, fE 268 nm A EWOLE . BLKOG
FENABR(Y), PWHERRIKEE Clug-mL ") AREAL bR
X, efltrEiL, HERBHTEN Y=
0.135 0X+0.009 2, =0.998 8, 7F 1~7 ug-mL™" P4
R 2 RUFIL MR R

2.1.5 REEEWRIE % “2.1.27 WU ARG
FIE R, W 6 X, THEASHOEE M RSD 4>
AN 0.982%, FKUIXASHEE L R U

2.1.6 FaEtERIS % 20127 WAL HEE
B E—FES, 2 AfE0, 2, 4, 6, 8, 10, 12h
Rl 1k, R 7 IR, ESRIROERE, AL
W6 1 RSD A 0.23%, 2% W% AE fhAa 8 M R UT .
2.1.7 EEMHRE REERE 6 AR
Kt 60 H), 4y 0.5g, % “2.1.27 TR iikk
B, e, WO, THEAS O BE )
RSD=1.73%, FRWZTiFkEEME R

2.1.8 IR EREE PR 6 02 0.2 g A FERL
MR, BN 3.75 mg REERR ST IE S, 442.1.27
TR J5ikabHE, EAEE 25mL, 45RIE 1, 4F1
K, ZTTERNE BT IR 2K

o EBAC R 252 2016 4F 4 H 55 33 555 4 )

®1 M EERER L (=6)

Tab. 1 The test of sample recovery rate(n=6)

e g MRdERIn W E Rk CFEE RSD/

ug AN E/ng /g % &I %
395920  3870.00 775556 98.61
395920  3770.00  7811.11  102.17
395920  3730.00 779259  102.77

100.80 1.99
395920  3770.00  7718.52 99.72
395920  3730.00 7681.48 98.73
395920  3770.00 771852  102.77

2.2 BRHEFRRAE

220 KREREERE D BFREUAS DR T ) B A
B2 MBI R 50 g, % 3 4, KH 70% LB 1 h,
PRI 1.5 h, IIEERRAE, TR IE 7 #b
JEZE 500 mL. B 0.1 mL 2T, AHESESE
25mL, MWIEEE, 20, 40, 60 HIRERH1N
(32.7£5.12)%, (55.4%+3.23)%, (50.3+£5.68)%,
ERRUTHIFEEEAE 40 HINRBUR e, Rk %
MRy 40 H .

222 REUAAIM pH BIES  REGLFE@0 H)
BB AR K2 50 g, 7% 340, I 10 £5 2 70%
LEHRIE 1 h, HZE/KE pH 53048 7, 8, 9,
10, 90 CHEHL 1.5 h, i€, B4, *ME % 500 mL,
0.1 mL S S 25 mL, W@l GE, pH
LN 7.01, 8.04, 9.07, 10.02 KHEEUE 5
H(46.25+5.08)%, (45.86 £ 1.79)%, (48.83 +0.34)%,
(42.45+1.37)%, 45 RFRAFEIEFN pH A~ 9.07
IR E R e, R+ pH oh 9.07.

2.2.3 RHELLMER  REGLE@0 H)E A2
MBIARL) 50 g, & 340, raliekhmie 108, 1
10, 1212 A 70%4 0, =2 1 h, 90 CHEHX
1.5h, T¥E, B, #EE 500 mL, B 0.1 mL &
WE25mL, MEWICE, RBREEE 18, 1110,
1212 $FEEUR 45 N (44.73+£2.35%, (46.25+
5.08)%, (48.10£3.91)%, MZEHRATH, FEENELL
3, SAVERMRICRZE DR, BERAE
JeSEBR T A P28 1) /1, kb 1010 3T
FEHL .

224 RIGEFIERE  FRIULRE@40 H)HEEER
M ARZ) 50 g, & 34, AN 50%, 70%,
90% L BEYA pH 9 9329 1 h, 90 CHEH 1.5h, T
JE, A, %M 2 2 500 mL, HX 0.1 mL E VA % 25 mL,
W5 Wt BE, 4 BUER 43 i N (21.42+4.06)%
(46.25+5.08)%, (54.53+2.66)%. 4 FW LB
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WP 90% I HR I dmy, IR 90% LB
AR,
2.2.5 FREURTAIEERE RREGE (40 H)EEEA
M ARZ) 50 g, & 347, BIAN 90%LEEH pH A
932 1h, 90 CHAl#REL 0.5, 1, 1.5, 2h, i
Y€, A, # 2 % 500 mL, HL 0.1 mL 2 E % 25 mL,
W5 WG FE, $2E BCER 5 il N (22.2414.16)%
(52.31£0.70)%, (46.25%+5.08)%, (51.8210.50)%,
GERRW, SEHUN N 1 h IR ECR B .
2.3 IEA R

YRR R, R OEEREA). B
(B)FZHIREL(C)3 N3 HEHUS R A 52 1) 3 LA
2, HAEERIER 3 ANKF, #HT LaGHIER R
i Ak T 2%, RS KFEIER 2, IEZR
KRR 3, FESPINE 4.

®2 ERABREHRATE

Tab. 2 The factor-level of the orthogonal experiment

K LR E 1Y% KR FEBURHIR
A B c
1 70 1:8 1
2 80 1:10 2
3 90 1:12 3

£3 LOHYEXHKRER
Tab.3 Design and results of Lo(3*) orthogonal test

R WK% RREE  REBEUK S EA PRI /%
1 70 1:8 1 1 54.26
2 70 1:8 2 2 57.23
3 70 1:8 3 3 60.21
4 80 1:10 2 3 62.04
5 80 1:10 3 1 65.20
6 80 1:10 1 2 59.98
7 90 1:12 3 2 69.35
8 90 1:12 1 3 61.67
9 90 1:12 2 1 66.27
K 57.233 61.883 58.637 61.910
K> 62.407 61.367 61.847 62.187
K; 65.763 62.153 64.920 61.307
R 8.53 0.27 6.283 0.88

4 FEMMEK

Tab. 4 The results of variance analysis
SN BEVFM  HBE FH FIRFE PH
pEwill 170.98 8

LR E 110.791 2 91.190 19.00  <0.05
BH L 0.959 2 0.789 19.00
PRI EL 59.230 2 48.751 19.00  <0.05

I 1.215 2

7E: F(0.05)(2,2)=19,
Note: F(0.05)(2,2)=19.
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DAL Ut 4 BB B S A HLIR ) e AR 2 B 2 2% N
A3BCy, BIAEEWEE 90%, RHEEL 108, FREUX
3 K.

2.4 T ZHHE

AR U6 25 B8 B e it T 2 3T RAE %,
FREUEER R AR 50 g, $xm it L 2HE %7
5, WHWOCRE, IR HHRERE . SA VR
2, HIEMEER. SAEVRER, BB, 4,
SR W 5.

=5 RWIERKER0H=3)
Tab. 5 Results of verification test(n=3)

g oy, IR AN MY BENR R s/
R A
MRS e mime GRm% HRM % %

1 50 9.53 0.723 19.06 1.44 69.93  8.03

2 50 9.29 0.731 18.58 1.49 70.70  9.14

3 50 9.35 0.708 18.70 1.41 68.39  9.30

3 o5t

AL e — L A REN AN EY . &
SO AE RT3 224K TR S IR I S A IR
%, RIS GBI BRI BUE R B A LR $2
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ABSTRACT: OBJECTIVE To optimize synthetic process of sugammadex sodium. METHODS Sugammadex sodium was
synthesized from y-cyclodextrin through selective bromination using the key immediate 2 and subsequent thioetherifation.

RESULTS

The goal product was structurally identified by 'H-NMR and HRMS, and the total yield was >30.0%.

CONCLUSION This process has the advantages of low-cost, simple operation and good prospects for commercial scale-up.
KEY WORDS: synthetic process; y-cyclodextrin; sugammadex sodium
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