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Experimental study on flocculating effect of Chinese herbs licorice water-extract
liquid based on { potential

ZHANG Jian-wei, QUAN Hao-yu, FENG Ying, DING Xiao-guang
School of Energy and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China

Abstract: Objective Study on the influence of { potential on flocculating rate of Chinese herbs water-extract liquid. Methods
Chitosan of natural macromolecule flocculant was adopted to remove the flocculation impurity of the herb licorice (Glycyrrhizae
Radix) extract, and the deep connection between { potential and liquid flocculating rate was proved by single factor experiment,
orthogonal experiment, and granularity. Results Under the influence of single factor conditions, absolute value of { potential of the
system is lower, while the flocculation rate is higher. Based on orthogonal experiment, the optimum process condition of flocculating
licorice extract is determined to be the flocculant dosage quantity of 0.347 g/L, pH value of 6, temperature of 30 ‘C, and the system {
potential of —1.67 mV, which is close to the isoelectric point among all the experiment. Whereas the flocculating rate was as high as
95.29%. The  potential of solution before flocculation is —14.78 mV, the average particle size is 17.12 pum; After the flocculation the
potential of clear liquid is —1.67 mV, the average particle size is 6.77 um. The change of { potential affected the particle behavior of sol
system and ultimately affected the liquid flocculating rate. Conclusion In the process of flocculating herb licorice extract, the {
potential has the important influence on the flocculation of herb extract. Absolute value of { potential of the system is lower, closer to
the isoelectric point, the flocculation rate is higher. The  potential that reflects the flocculation essence provides a strong justification
for the selection of flocculation conditions.
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Table 1 Effect of coagulant dosage on flocculation

BURHIN &/mL BUH Y% ¢ LA /mV
0.6 80.31 -7.82
0.7 90.53 -5.62
0.8 91.81 —4.15
0.9 93.58 —2.94
1.0 81.03 2.15
1.1 62.43 6.96

He 1 nlA, HEKEEIR M) ¢ A X Skt Z bl
BN AR R A T A8 e a4
RG22 A, 25BN ARERBEE KR ¢ BALIAR
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0.6 mL I, BOIMEED, 580 r) ¢ BArh-7.82
mV, ZUEERAGES] 80.31%. XSE N/ bEKTEE
W AN DL B S B PH 3 7, S 2530 R
BTS2 R BRI
WSE, 5340 F s H TR D B 2 1t G20 B A R
HLZE B R, SRR, PR
A ¢ BANIRE S, R TRERES, W
RTINS, i E 238 T 1 22 R St
pie /2L 108

BEAG LRI IR INOR, 29N 2Rt R i
e MBURRIPCIEALE 0.9 mL I, KR ¢ HAL A
—2.94mV, SRS, HARKRERERE, 1t
I 29 IR B ik 93.58% o X A2 KA 253 P 1) S
B (BHES T (PR B Rl A 5o SRBE R0 & 1 oK f
AR, XUH 2 2 R TR BH S
NPT BHES 7 2B s e 4 P T A0 P 4 28 XU H 2 o
P RS e S [ Y e SV = ER VAR

SERN o B /NN, AR IRRORE LT
AN, WYk, BB HIRD KA, XN
FoeAEE R o KA SRR, 29 2R
LB T AR .

T4 ZUREF BN R gk B NNy, 3 B 58 S p
o> L B AR R ¢ AN I
B, 29 R o ok 73R T s IE WL, IF S
[FIRE Y 1E LB s o 1 R A e R AR, R
SR S R ORI T AE LUK A, 2R SUEER TT IR
AW R, MBI INELE 1.1 mL B, AR CH
A 6.96 mV, ZHRIHLERIA 62.43%. 25 LT
W, SEIRNE SR H KSR ) A BRI N R
0.9 mL (0.347 g/L), SbIAR M) ¢ A7 h-2.94 mV,
RR A S Hodm e S5 i, BRI B
93.58%.

2.6 pH EXZEHRIENT

ST pH EXT 2R K ¢ ALY, HL 6
By H KW, A4 25 mL. ] 2 mol/L f¥) NaOH
8¢ 1 mol/L 1¥] HCI #¥60H H pH {4075 42 3. 4.
5.6+ 7. 8 GRZEX0.1). ZUEGHIHINEN 0.9 mL.
HABERAESAER “2.57 T, 2B R HIA-412y
W EIE AR Le L, RS K ¢ WAL AR
th, ZR WL 2,

#®2 pH EXMREYRAIFN
Table 2 Effect of pH value on flocculation

pH i FRBERI% ¢ HAfL/mv
3 76.08 3.64
4 80.75 2.75
5 94.53 -2.05
6 93.58 —2.94
7 88.34 ~7.96
8 85.15 -9.16
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Y P T 4 T (16 VLA AT ¢ FLE st e
By RO B b 2K G, s TR
NH, SAEISRIAEE R 454 1 A HO3E 7ol RH 25
TR AR T, I E A 2B T 2 K S T
BUEE. MUY pH AR R T IN A R AN A TR
AT HF OH &1, i msi i pH {E 3445
BURSURIE B o

MG pH (EAE 3~4 LI, ARN H K



¥4

Chinese Traditional and Herbal Drugs 55 46 % 25 10 ¥ 2015 5 H

* 1467 °

FERE R, ¢ AL IEA, I 25 40 ik 2 T
oAl IEHL,  JF5 RIRET IE FU I 20 = o 1 R AR
R HE R A S s 4 00 2 A v rp R GV A T
S ER G R 2 WA pH AE N 3 B
R CHAT N 3.64 mV, 2 A BERIUH 76.08%.
MM 25 pH B, A 1) OH & Ik
Tk K5 B R P PR T P R B TR, M5 T
LURIH R RIRE S . SRR R ¢ AR S H
YA, WAR T X2 RS, 2iiii 2kt
REHMK. 2 AT%Y pH {H 0 8 I, ZhiliguktR
XA 85.15%. PRIIAT™Y pH {EE B R, ARM ¢
A A 8 T4 RUEA R A PR O, 252
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S I, RARM CHALN—2.05 mV, 2RI ZUEER
1A 94.53%. DA o 50 SROBE 2Rk H HOK B
pH N 5.
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Table 3 Effect of temperature on flocculation

BRI K AT 52 2T 5gmm, BRI 5250 = 7
T HL RS P B T I R IR A AL
R R R AR AR RS T 5, AR ¢
7 h—2.85 mV, LEHRLE 87.61%4 7. MR IE
FEiEF, A2 S R R AR, RO R R AT 2 3
Z, NHEPR L EGERCREER A T REFIIREE, ¢
L A5 5B B T A, SR W T i IR A
30 CH, RN ¢ B N-1.73 mV, ZEXREIE
95.17%. 11 BEAG VL IR Ak S T, b2 RONEIH
RGN, RRABIATE, ¢ AL R
HANHE P o RV LI R 43 15 B AR SO ] 1)
I JNEE RFEES NS 3wl R (EP S FuNINT /Sy eyN s
SEUN AT M LAEAT, SR S T
R, JiAh, miR AR S A R, A
BT AR, [FIRRNSS T s U, gx LTIk,
SEIR BB H R KPR B0l B 30 C.
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M5 ZE T aE R (R 5) 4, &R 2kt
KM W . HEE 4 v, 3 NMRESTA

F4 LGHYEXZ®RRITEER

W C R/ Y% ¢ WA /mV Table 4 Design and results of Ly(3*) orthogonal experiment
20 87.61 -2.85 ks AmL  B/C C D (RZ%E) ZER/Y%
30 95.17 -1.73 1 08(1) 20(1) 4(1) (1) 90.75
40 93.23 —2.45 2 08(1) 302 5() ®) 92.23
50 88.35 —2.93 3 08(1) 40(3) 6(3) 3) 88.56
60 85.43 —2.67 4 09(2) 20(1) 52 3) 94.81
7 3 AT, BEEREITI R, © BRI > 0@ 0@ e@ 99
K I RAE T s, SR R T BB S e T
TR0, SBER BRI 10 28 B R 2 7o 0 20 e@ @ 8398
L E S 1 5 BRI 230 ) K AT L B AL R 8 LG B 46 82
R, AR ¢ A BB WA A @ 4 3@ @ e
W 28 K, 27154 26954 27037 272.25
R IELE 20 CH, ELEEAT, 2 R K, 28051 27673 27325  266.62
PRGN T 2R BRI BT IR B, &3 2R AR 40 /)y Ky 25940 26518 267.83 27258
R 2111 1155 542 5.96

ABOCIADU, SEEERIF AR, 7oh, IR




Chinese Traditional and Herbal Drugs 55 46 % 25 10 ¥ 2015 5 H

* 1468 * L2 X ]
#=5 HEDH
Table 5 Analysis of variance
WERI WZETOm AmE FE BEMH

A 74.830 2 10.003 I
B 22.679 2 3.032 G

C 4.902 2 0.655 X
D (%) 7.481 2

ESCR RIS s G T A A>B>C, RIZLEHE N
>0 > pH H : 5o SRR B H KSR B K
A AgBaCoy RIZEEFIBLINE 0.9 mL (0.347 g/L)+
W30 C. pH 5o HIHUAEZY SN 0.1 g/mL
() H SR EEBOR e T ERHATIAUE, £ 30 'C, pH
5, FERPERINTRIRE N 0.347 g/L 44T, 3
b 5e SR ZUEE H BOKPEIR  ZLEER 7300 h 95.76%
95.82%-+ 95.73%, “V#1°4 95.77%.

5 FHACFRL KA 52 AR I T B4 0F T H K
AW AL, H—1.67 mV, FEVTSEr S HoR KA
H P S o TG T8 S Ik B IR 35 20 BT 3 2 1 A8 16 40
Iy eiER, EARRAE M RERM T, BRI ¢
LS 0T 46 LS A A T 29 R 2, P 2 A7
BEER. WIS, d1F ¢ HA B A S e AR 1)
AT, R AT BB A AT (PR B AT ) IR
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H AR R A RIORE 5 KR AR (1 BV Rk
LR I, R ERVE, AT AT IR,
BUREHT ISR R P R R 2 2 R AR W AR A . R
REAR K /INATFE— B FRE b S et o 24 7K S 1 2R sk
AR o AR S8 IS I H KSR R T2, R
WOCRLEE BT, % B 249 M 2R 5 1) B e AT
PSS, 25U 1. R Z BT S 43 21
BUREAT ISR R ¢ WA A, I H K S v R B i

N g

100
FAR/um

El1 ZREETEREX L
Fig. 1 Comparison on particle size before and after

flocculation
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A SEBG R FH RAR 51 3 2RI e SR 2 H
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(1) PRFR C AL A0 Fifi 5 23 58 B0 == 1)
BEINSCIUE R, TR R BRI RS PG, Y
LUEGTI P IEALE 0.9 mL (0.347 g/L) I, AR
CHAT A—2.94 mV, HEESEHA, AEEERIL R
BRAE 93.58%, A F I 3 50 1) 45z 1 K
R ¢ AL ERERE pH {E IS RS FEACS T
IR SR e T Bk > pH N 5
I, AR CHAT A-2.05 mV, BTN, Zh
BURRIL B I KAH 94.53%, 4 pH AE R Z 5200 R
AR s R ¢ HALAE 30 CHE, ZaXfHIA $ i
ik, A-1.73mV, BT, B 25320k R A
2 95.17%, JILER ZE W T 15 m K

(2) DABUE BN . pH H - LS R e £,
BURER N S0 N AT IEAS RS, 15 H K
A AR LA USSR I C Wi dmef: T
SAAE BB 0.9 mL (0.347 g/L), pH i
6, WHJE 30 °C, HEHMARE ¢ A N-1.67 mV,
SENT A HR R AR e I, I 2R ik
95.29%. JLitse H R I AL E AT S, HnTk
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