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Selective flocculation processing technology of chitosan complex flocculant
on Shuanghuanglian aqueous extract

BAI Yan, ZHOU Ping-ting, PAN Jie-qian, CHEN Liang-hong
School of Public Health, Guangdong Pharmaceutical University, Guangzhou 510310, China

Abstract: Objective

Shuanghuanglian aqueous extract. Methods The impacts of preparation technology, the dosage of complex flocculant, the time of

To optimize the selective flocculation processing technology of chitosan complex flocculant on

flocculation, and the performance index of chitosan on the flocculating effect of Shuanghuanglian aqueous extract were examined by
using the retention rates of chlorogenetic acid and baicalin, as well as the elimination rate of tannin as observation indicators. Results
The selective flocculation processing technology on Shuanghuanglian aqueous extract was optimized as follows: the bentonite was
loaded by chitosan after it was burned for 4 h at 450 °C, the dosage of complex flocculant was 60 g/L, the flocculating time was 24 h,
and the best performance index of chitosan is 95% in deacetylation, and 60 cps in viscosity. Conclusion The complex flocculant made
of high temperature modified bentonite loaded by chitosan shows the good selectivity in flocculation capacity. The flocculating effect
of this method on Shuanghuanglian aqueous extract is remarkably better than that in the one documented in Chinese Pharmacopoeia.
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TR AT\ T A 22 ) 2 A i T b v A e P —
Y2, BARRMILERTIR, HE RS KR
P TCHUBH 257, PRI AT R A AR B A 2 A2
HerEaER

R 1= mT AR R BH 257, e SRR PR
T LE LA R K e SRR S d e I - b
RS SE SRBE A S, WFSTR I B S I
SRR W AT R A P TSR S Az
DARUH I K BRI TP 4R SR« S5O B 23R R iR
LR A VE TR bR, I LB R R A A
B T R K BRI I B T 29T,
T IR A BUEEN A3 N FH T AR AR R I K 4
IR 2 KB, IRRA SIS T 2R A A
BRI ZRBEBUR, IR e SR I - BEVE R FR bR
ISR SR FE (5 BEATRIESY, Ak T 244
TR 2L RS (R EZ58) 2010 4R350 %
(R¥EE 1 ST R
1 XES5HH

LC—20A RS Rui A (i 4 CRL 4R DU Joh B
%, DAD KrUes, FHiRAe, BAZhdeeas, LA
B, HAEH/AFD; SpectrumLab 22PC w1 JlLy%4>
S CEEBCEARFR AR T2 —H
TR (8 Sartorius 24 7)); SK2510LHC 8
FEPAT TR (RERAFEHEARAFD.,

SHE SR (IS 110715-201112) SRR
(b5 110753-200413). # BT (5 110831-
200803) ¥4I [ H [ 2 S A R E BT s e SRR
(e LS 95%, FhJE 60 cps, #it*5 091107D3; Jit
LIS 90%, FHE¥ 60 cps, L5 091107D2; Jit £ Bk
J¥ 85%, ¥ 60 cps, fit'5 091107D1; Jit ZBEE
85%, %% 95 cps, fL'5 091107V1; it ZBEE 85%,
BiE 188 cps, LT 110302A; il WL 85%, FhE
415 cps, b5 110309V) 4R B ERAEY R AT IR A
Al FE CERgall, ST PR RS (o R A R
AT BER (A%, RN (OMHTal) KT
R SR R AR s B2 1 CRIE T DUk gE
W TAHBRAT, #it5 070801); THEEE () MHIRYL
TWAE R R A ], it 200907171); i 4 (4
Mrat, JNAREERA) s RS (ordral, KT
PRI WK (ORAfral, JOHEE TR R A 2
FJ s HoAh SIS FAFA ko M el sl g 2l SE5
HK A X8 TFK. SEK 298 3% Scutellariae
Radix 834t Lonicerae Japonicae Flos K%

Forsythiae Fructus YW F ]~ M KSR, &) R
2R 5 2 2 B X AT W 2 2 5 R IE

2 HESHR

2.1 WEEKIERE &

SR R EZ5H) 2010 ER—3 51k, &b )7
FRECP 2 B %, e 100 g, 454 200 g, R
P 21 B IS R, U KB B 20 B 2 3
Nl o MK RO AR R BT, R R 3
AR PRSP DTVE (R, B R B K R
PEEL,  JEER RS . SARTEANE R IL A K
RUERRE, )5 SR RS 2lidh o
2,11 AR FRIGE S 100 g, 07K 700
mL A7 2 h, 3L, FRIN/KIE AT 2 K, BHX 1 h,
GOFR, vE, JEWORYE, TREMTEER 200
mL . BEIRH T 5 SRR T AL SE 5 DA S S M 52
GABRINZET, H A 4lrRoR.

2.1.2  GEVEFERKIEME R FRECEEAE 100
g, #8200 g, N/KE 30min fi5, AIE 2 W, FK
b7k 1500 mL, FiZZ 1.5h, &IFROR, e, W4
JEWR, FE A3 200 mL. VAU TS SR T
VI S0 DL AR R B A BRI 2T 5, B
HorRoN.

22 ERBEEESREFNGIE

221 A AEGEERNE PRI 1 50 ¢ 5 1%
FEEPE (1.0 g 7ERPE T 1%IKEE R, B2
£ 100 mL) 50 mL VR4, WK, 12 78 i,
BRI B TR T, 60 Chndk 4 h BT, BF4E,
HIFE

222 ORI R R AR
50 g, fERghLl 450 CHIBE 4h, BURAHIS,
5 1%50 505 50 mL VR4, PRSHIR, Kbk
BETHARF, 60 Chnfh 4 h g, #F4H, B3,
23 AREESFLZHHEHESR

231 LEERNERES MEMEICA 419 50 mL, fE
K 80 CHFIIA 2 mol/L #: FRIAE &M & pH 4y
1.0~2.0, {#i& 1 h, & 12h, 3L, viiEhn 6~8
K, 40% S A A B0 Y pH % 7.0, I
NER LW, B, Jeid, 38R 2 mol/L
RV pH AE A 2.0, 60 CARI 30 min, ##
B 120, Y. YU LEEVESE pH A 7.0,
LT 40% AL pH AHE 7.0, SRJG4E
KBEA T O, HEET/KERS S0mL,
B S
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YER R B 414 100 mL, WRAE S A 35
1.20~1.25 (70~80 C) [iEH . 7£ 40 CZE N
NCEE, {8 QRRIER] 75%. FaHHE, HE 12
h, VEEC I, BRI 75% SR, B,
B 12 h, P, AIFZERT, RIEEAKBEIET
T O, MEBTKERZE 100mL, &ill.
232 SEEPHE A LU REA  MERTRI A 41
3B 4173 10 mL, A —E M7 R & 2k
#, FeArPEEE 10 min, BE—E R, HEOHL
3000 r/min &0> 10 min, &L, JEHEHEZE 10 mL
teaie, DLEB TKEREZE, %,

24 FEBMBEZSEHRNE

2.4.1 ORGSO R S PR B R ) R
10.19 mg & 10 mL AR (i, I H R e R 2 2%,
P YR RS TR R A 1.019 mg/mL X RS
MHIZE 2 mL & 5 mL B R, H 50% F e
BRI, HAEEEAEIREA 407.6 pg/mL X}

RIS

KRR R SR R S 9.56 mg B 10 mL &K
1, 50% HREE RIS, PR T
9 956 pg/mL % FE Sh . IR EY 0.5 mL & 5 mL
e, 50%H R E AR AR, AR
SRR N 95.6 png/mL X I S .
2.4.2 HPLC VE T4 o T XOEE K S
IR AR, WS SRIRIR I 2 £ H DR ()
FHZERRON, WA S 56 SR F A BE e 1 7 X0 A 25
WAL S B S B SR R R ) i (i a5 fF: Al
F: 4 Diamonsid-C g £ (250 mmX4.6 mm, 5 um);
B AT 274 nm, ZEJRER 324 nm; 3EFE
20 pL; A 30 C; fABUE 1.0 mL/min; i3]
AH 0 FE-0.25% H3PO, /KR BREEDENL: 0~8
min, 12%M¥; 8~10 min, 12%~30%F 8, 10~
25 min, 30%~55%H[¥; 25~55 min, 55% HEE.
HPLC KL 1,

2 2
I [ 324mm 274 nm J‘
A
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
¢t/ min
1
I 324 nm 274 nm
L L L L L L L L L LI LI L L L L L L L LB L L L L LR
0 10 20 30 40 0 10 20 30 40
t/ min
1-GRJR 2-HE5T
1-chlorogenic acid  2-baicalin
E1 RBEMB&E O FA. BASZREEER () B HPLC Eif

Fig.1 HPLC chromatograms of mixed reference substances (I) and clarified samples of groups A and B (II)

243 LMEXRRFEE 4IEL 0.1, 0.2, 0.4, 0.6.
0.8. 1.0 mL 1135 %5FF (407.6 pg/mL) FI4E AR (95.6
pg/mL) XF ST 5 mL &, 0 50% FH A
BERBLE . KUGHEFE 20 pL, A TRIKEE
SW5E 2 RUL E o DA B A AR (D),
) R TR B O AR R (XD AT ER PR, 15
[0 75 FE : SRR R Y=64 724 X—56 786,7=0.999 8;
WRAF Y=72 015 X—4 617, r=0.9992; 4 FKY
SRERAE 1.912~19.12 pg/mL, BEEFAE 8.152~
81.52 pg/mL SUETIAARR /M EZME R R R AT

244 REEAR AR 1 mL 2E)5 R (95.6

pg/mL) FIEEEAF (407.6 pg/mL) X W, &
T 5 mL &2, H 50%H e R R L5, B
TRA N R P 2R BER Y 19.12 pg/mL, BHAF
T4 81.52 pg/mL, 7F “2.4.27 Wik R, gk
HEFE 6 IRo 23 sk 4% IR R AN B 217 (g T AR, 75
RSD 734 0.07%- 0.08%, A8k % 5 [ 4.

245 foEtilEe  ERR A 1B 414 10 mL,
SHIIA 600 mg 5eRMEE G LB (GeRBEN &
s 95%, ZHPER 60 cps), F820F+E 10 min, &
24 h J5, HELHL3 000 r/min 2.0 10 min, JELT,
PSR R 10 mL thta i, DLEE FRERRZ
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O (S = v el 1 1 R Q@ = e R TR
% 1 mL #EF 50 mL &, PLEETRERERZ
5 o FEEURRE S IORE SR 1 mL & T 10 mL &,
H 50% e K2 XN, 4045 um BT E, 75
REAE. 7E “2.427 TIEATEAMT, 4007E 2. 4.
6+ 8. 10+ 12 h FEAE, D 3 51 R 4 Jo I (a1 Ui
AR, 53 RSD 23514 0.12%. 0.25%, ZFRHIHLR
i EIRICE 12 h WERE

2.4.6 EEVEIRE  FRHE “2.4.57 TUH] A R FE
WFE, A B A0 &FAT 6 . #£ “2.427 Tifhi
SATTR, Ay aHERE, D B R o R € vl U [T
i, 733 RSD 70514 0.47% 0.57%.

2.4.7  INFERDBCRIRES  HERATER “2.4.57 T0UAH[H)
AR TR RS 1 mL & T 50 mL S, L2
TKE R 2 FE o PRI IO AR RE S5 AR S 0.5
mL & T 5 mL &, A, BAS&FIT 617, B
HFESBINN 95.6 pg/mL 43 J5 & 6 HE B 0.5
mL, A 1R 407.6 ng/mL #5515 5 I
W 0.6 mL, F 50% P EEERRZIE, 24045 um
JENEERL, A, 7 “2.4.27 BORE AR R HEREN
JE, MR “2.4.6”7 THARHIIAT: &5 S RN B 21 (1) &
AN FE RIS &, 43 28 SRR 16 1 3 [RT i % ok
98.62%, RSD 4 0.91%; #5171V nl%
97.40%, RSD 4 0.83%.

2.4.8 FESPSRERAE S HNE A 40 B
KR A S L EWIEIG, 3 I 5
FEf 1 mL & 50 mL &R, DLgiKeRmE2LE.
FREUR B S5 IO RE S 1 mL & 10 mL &)+, 1 50%
i E R BRI, 4 0.45 um JENIET JE7E “2.4.27
T T 24 FIERENE o H T AR TE + M PR U
rHOAE SRR ) AR, WP i R 2 1 24T
B 2153 i F 4% SRR A E A VRN b % 42 - SLE NS 1
SRR R . A 4150 B 4 LB 1
HPLC 4% & WL 1,

2.5 BREMED

251 BRHESRRAFIMECE  FRBUS IR, 20 g 4H
IR4H 5 g, Ik 140 mL AFHES#, INERIEE 20 mL.
Wil 10 mL, JIFAENA 10 h, 54, FINREREE 30
g« /K 10 mL FI¥IK 0.2 mL, bR 2 5% B (R IK
(2315 min), #H!, M/KHMBE S 200 mL, JEt, B
3o RN R, WBCE RS N ER, ATnK
0.2 mL, JEMR, E#HL 15 min, BREZHRIIR,
FHEETKER R AR

2.5.2 W IEGEIGECTH]  ORS R RO BT IR
i 21.96 mg, #H T 50 mL BRI, /K mIr
WRERZIE, #5). #EMER 10 mL, & 100 mL
PR, MAKWBERZIE, #5, RIS 43.92
ng/mL %o T

253 KMEXRRFL  UEHHREIA TR
W 0.5, 1.0, 1.5, 2.0, 3.0. 4.0, 5.0 mL, >%&E
25 mL BRI, SN ABEHE R 1.0 mL,
A 5mK 9.5, 9.0, 8.5, 8.0, 7.0, 6.0, 5.0 mL,
THH 20%BR RN RE R ZIBE, FE4). A 30
min, £ 768 nm A AL DLRF A 08 2 H il e o
B (4> fH, LA {ERIHPMER (V), DLEE TR
FIRFEAREARER (X)) EATEAPERIE, 151553 75 7%
Y=0.091 X+0.006 8, »r=0.999 8, & REWEA T
FRAE 0.878~7.030 mg/L 5 A {6 R K if.
254 FESFERSME  AERIRI “2.37 TSt
RAEBAES 1.0mL, &1 10 mL &4, L
TAKEERZE. FEAPE 1.0 mL EAF] 50 mL
L RS A o

SN e VAR B I IR A A 2 mL, BT
25 mL AR ORI A, N 1.0 mL BHHE BRI, 2
B 7/K 8.0 mL, T 20%5 BRAN I R B = %)%
1E 768 nm AbIE 4 18 .

AR B 1R 22 B 5 = RGN 25 mL,
FOA TEE 600 mg [ HIEHETE, I,
B 30 CAMBFME 1 h, R, BULES, B4R
e, FEEVIIERAFLLIER . WIHIEW 2.0 mL, &
25 mL AR F, IABHHEMR 1.0 mL, LT
7K 8.0 mL, HI20%MiIRHC AL LI, {F 768 nm
AP e A H.

R = 5 2 T — AN 1) 2 1
255 BmE R HE AR S
5 ) AT N, R R I SR e )
B e R UUUE el e AR N 2 W . o T VRO
P TR T DTUE RO, S50 T 2 AR
RN 25 mL, RS 00 PATRE, 4331
[ LN 200, 400, 600, 700 800 mg T-fi% %,
0 “2.5.47 WL A Z B I .
S5 R IBEAE T 2= RN, AR IR i 2
Wy R, 24IAF) 600 mg B, IR KT
BZ WA, RN TR EHE, WK
FEal A EA RIS, SR O 2T IR RN
[ St O PN Y S Sl 7w s T e L 1PN 5 95
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EFE N 600 mg.
25.6 TREZTE  AEFESEIE SRS, Wrn
AT EESH TR, KU EEm A
PP 2 0 i, ChEZiH) 2010 AR
FUE i AR I8 T 15, WORE T
W 5E G5 RAEAE—E R =P BRRAE T R At
SR, LT AEAHEMZES, WE bR
EIGErR/ IR RS

FRECT% % 600 mg, & T 100 mL HZEHE K
L, IIANZEE K 25mL, &Y 1h, $25), JEL,
YR R EEWE 2.0 mL, & 25 mL AR, A
2K 8.0 mL, BEFHISIR 1.0 mL, FH 20%M5 &5
VTR R R ZIE, T 768 nm ALIE I 4 1. G4k
52 5t P AN R B %) 22 By I, 2 ] ) L
FEAE, AP 2 By 1) A NIRRT A {H
AT
26 ERBEESRENIZE&HMMMK
2.6.1 SEEWEEALEHEGNEIS T2 RHE B 2
41 25 mL LL(OEF, 2» BIMEREIEL B 414 10 mL,
AR RZE T 8oe R R SR BRIME e 450

CHRYBESE A 147 B 7e SR B I 25 2], A
FiE#E 10 min, §HE 24 h Jg HE0HL 3 000 r/min £
10 min, €L, JEHHBZE 10 mL LLEEH, DL
HAAERRRIBEL 43 m 08 S DR i o B TUR]
SEIRIR I, AR B 41 s TR 4 SRR 1 s T 5
B bR R IR IR 2, 4R R 1. nT I,
F LR IR IR B FE AL U R 26 2 MRAR, itk
PEJE IR 7 e SRR IS 52 5 SURE R PR RE 2 4L
oo BEAE FCRBEE A SRR N, 5
BREZETIGN, SRRRRIRHEA —E M PR i
InE) 60 g/L I, TR LG &, 0B R N
AR, AHZUEL S IG5 R, SRR =
NG

VR =1—10 mL B 41402 215 W7 1)
10 mL B 4143 %% )5 s

SERIREAE =10 mL B 4154255 SRR /
10 mL B 4173 2 SR R ik 1

P A Aoy HEAT R AR 5, MR &
U AP R B2 b A7 25 SR I 46 1) 25 BB 2t
RO, SRR EREANT B 4.

~

*1 ERBEESLENAEX B AN REIRIFIT

Table 1 Effect of dosage of chitosan complex flocculant on flocculation effect of group B

BB / FIBERR /%

SERIRRAE /%

gL WA EARGERME RS E SR I R BRI iR SR RGeS
20 51.93 55.12 67.85 71.84
40 52.51 64.80 63.10 68.64
50 56.62 65.47 62.46 67.56
60 69.90 79.88 60.13 66.44
70 70.36 81.10 59.78 65.54

SR UL BN, oSk B 2 m i bk
T - 4 (2 A ke, HIEh 60 g/Ls
2.6.2 SEEBEMERESEAR  XHT ACB A /KIREUR,
LSBT 3 B =R A S N il N Y SR ER gD W S e
IR 0t o R e b e o B SRR R A BRI
NIRRT, SRR P AR bR, IR RE
J C IR, Y 5 BRI I R R e A LY
Wi o R TR S 2 Bl e HR bron 2Rk VS AL
IR, S0 AR ECT A R SRR (85%),
AR SRR NE RS AHFZEE (60 cps)s AN
LTRFERI BT R o 43 3l S AT w5 e 1
A AN (0 52 SRR, L ] SUEER T 5N 60
g/L, ZEIAIN 24 h IN4AF T, 1% “2.47 A

“2.57 TRJT AN 5T LR i VR VT A O 3 R
M3 . DA 2L T 205 1 080 T8 B 2 A T i
bR A PR R bR, R 256 NP 7E Coverall
desirability, OD) M40 i 578 SR fot (M g 4
Bo SR IAVE /3807 00 oy S SR IR ke 39 25
BRI T R a, BTBBR I T 250 b, RIS
(AT A RE S, 4 SR R sl 5 I T AL
FRECH 0.6, FIMERRIR TEERSCH 04,
HINBEEME, Bl: OD=(0.6Xa; / amax+0.4Xb; /
Brnax) X 100, G 1 Bryay HEELFE B BEFRFR XL
BRI E AL ForP L B 4100 /K SR ER % 52 78 Tepin vk
REFRRRIN, ZRIGURR R B R DI (H A5 KN 66.44%, $%
RO B 0 s (e KR 79.88%; LA A 443 K HEHR
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T2 Mk RE AR, SO B e v 1 A
KA 84.57%, R FR M E (i KA 65.86%.
SER LR 2 I 3,

H1 2 45 AT, S SRWEAEAH R e e B AN 5
JEAR R (<188 cps) WML, Bl & AI1E n,
BT BR R BT N, SRR AN TS R R B
W0, e A ek > SRR AR ] T AR
TR LR BRI AS , W BE RERCR, RS SRRE

BEAKK, B Fe SR BRI 207 ORI, 554
R =REy N AT UE A0 N Ly SRR ST 2R e
BREPERE T R, RPN, TSR T AR D,
SERBE AR DI REAR RES RIRBL, 5 RBRIN S
BEPEREAT T I o 5 RN R RS KIS, 7
RPE 7 THERIC, ZEMTPERER G 5, BT B
HORSET

HIK 3 45 A, SeRBEAEAR R R LIRS DL T

R2 EREMRE G5%HRCEE) MWEEKERRELRAIFMD

Table 2 Effect of viscosity of chitosan (85% deacetylation) on flocculation effect of Shuanghuanglian aqueous extract

5% / ops A A5y B 4145 oD
BRI /%  REETTREE /% BFUNERE /% SEBRMAHEE /% AHS BHS
60 57.71 76.41 65.44 66.09 89.26  84.64
95 56.32 77.20 59.71 71.93 88.98  86.36
188 50.43 79.86 42.32 75.62 8729  80.55
415 61.25 76.59 74.10 65.74 91.54  88.71

R3 EBMEBRCEE (FAE 60 cps) X W EEKIZ R Z MR AN

Table 3 Effect of deacetylation of chitosan (viscosity of 60 cps) on flocculation effect of Shuanghuanglian aqueous extract

. A7 B 414} OD
B 1% —— S ., 2
BETUBERE /% S HREE /% BRURERE /% SEREREE /% A4S BAS
85 57.71 76.41 65.44 66.09 89.26 92.45
90 62.53 81.22 67.46 66.18 95.60 93.54
95 65.86 84.57 79.88 66.44 100.00 100.00
Bt M £ I SE D38 TR 5 J o R AN SR B B4 F4 ERESSRENRRNEHTE
R RINERRF, R E L T R g Table 4 Effect of flocculating time of chitosan

Bk

HH A b S50 45 A5 i - 48 0o vl ok i
WS B BEA BR R 3, $h e SR RIS 1) A 2
BT AT B (R B bE SO AR . BT 3 I 52 SR bl
e GRS =R A R A ERE . X
A W43 1R LR 7 R0 25 4245 th B AR VERE S E0h
95%Mlii ZLIESE . Zh A 60 cpse
2.6.3 ZUEEMZm B4 25mL e, o
WIVERALEL B 4174 10 mL, SRJ5 0 HImAZ it 450
C A U 2 1 57 4858 SROB 1) 25 2Lk ) 600
mg, MFCRBETEREFE bR A M S BEE 95%, FEFE 60
cps. ForHEEE 10 min, i EASE W] 55 H B0
3000 r/min &> 10 min, €, JEHHEBEZE 10 mL
Peta i, LA F/RERBZIE . e 5 I8 &
ST R ARSI I, RN, WE B 412> TR R AN
SRR R, THE RN PR S ISR AR IR B 2, 4
R 4. B3R 4 200, BEAG IR BB

complex flocculant

BRBER R /%

LR /h FRBRIRFA R | %

0.5 62.86 64.26
2 67.47 64.09
4 75.20 63.22
6 78.84 61.66
8 78.82 61.05
12 78.89 63.08
16 79.01 65.89
20 79.16 66.15
24 79.88 66.44

Jd B AT E N, S i PR PR B A Bt I [A) FO SE A 2%
FEA A, (HORAECE 8 h i, & fHR e
B, ORE R P R, RTRERE T AR R
S BB ROV PR A VR RV A A7 AE S AP, AE
JBCE 24 h A BB E . S3HC -4 25 mL LA,
I MERIR A 415> 10 mL, [RISE2UEAE T, LA
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TS OR B A MR T B 22 A PR FR bR, O 2RI
() PRI M AT 25 5% o AR I6 &5 0L I 2R I 1] 1) S i)
A B 4o 45 AL

S5 R T R R 08 o R R R 0, IR R
BN [A] 4 24 ho

CROHTRSI A R, HA R B BRI T2
FERBEN B AETERE TR bR 95% Wi L e . & 60
cps; I 148 450 CHuRecith G g e m: =
HEBFITEA 60 g/L; 25k A 24 he
2.6.4 SUEBEEALEG L2 ChEZE) 2010
EROTIESE R K UL OB RN T B
Homgst, H¥dRE ChEZH) 2010 fFhik—
ERIEEDT T 200NEME R, 4R WK 5.

W M AR BB A H T B B KSR A 4531
BT, TSR (PEZIL) 2010 R
IR YTAEAL T 2T Eu# o BLZHXT LEAREE T, dmax
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Table S Comparison on two flocculation processes
of aqueous extract of Lonicerae Japonicae

Flos and Forsythiae Fructus
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Table 6 Comparison on two flocculation processes

of aqueous extract of Scutellariae Radix
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