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Optimization of extraction process of Xiaoer Wenre Oral Liquid based on
analgesic and anti-inflammatory pharmacodynamics by central composite
design-response surface method
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Abstract: Objective To optimize the extraction process of Xiaoer Wenre Oral Liquid (XWOL). Methods Through the analgesic,
anti-inflammatory and antipyretic pharmacological experiments, the best extraction process route was primarily optimized, then taking
the volatile oil amount as index, single factor test was adopted to investigate the effects of the soaking time and extracting time on
extraction process of volatile oil; With contents of phillyrin, baicalin, and overall desirability as comprehensive evaluation indexes,
central composite design-response surface method was adopted to predict the water extraction process. Results Adding 10 times
water, extracting for 6 h, collecting volatile oil and water extract, then the dregs and other medicines were extracted twice with 13 times
water, for 80 min each time. Conclusion The optimized extraction process is reasonable and feasible, and it can be used in a large
scale industrial production.
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BRAARE I R D, TR AT TR A
RIS . AT, HRTIER  F R y
VN T A s AR TR SRR e e 4 2 A 1
THFEEWERMER S, BBiR, iR, PUREE
DI, AR K R R 7 AT, &
AT BN A A R - ANRNTd5e KRR FE R 2K
PRI 8 T PR UE XWOL IR 5T 55 i R YT 28, A SIS
Wit 2 & T2, il ERSUN AL, =
R BN BB IRV . IR RESION BUR B 243K
SEHG, BT 2R A R iR E Y TR
b, W R A R R A T2 R
HROCy S A T - BN TRV R K FRE T2 B K A4
WU A T %%, DLERITR . S HEloR HLR
PE AR NSRS TR RS, I IS
SLARBR S D A I BCERY, ik s R K ER T2
1 #REEE

WH-2000 BB A 2 ey, HAREL T a0 A7
B2 75 Shimadzu iy RBAR 5L, LC-20AT AP
JLAR, CTO-20A HUATHLAS, SPD-20A ZUAGHIS,
Labsolutions i TAEuG, HABERHEARA A
CP225D MHLf iR, fEEIEZ R A 44
RIS, R T AR R R R A TR A

S, MR E. . WA, RERE
AT AR, B BUERR. AnEE. HEL CAEIR
F Bt R 2 R A Rl R, ST gy
WU ZAETU DV E, 70l RS e i) 5
Morus alba L. )1, — A 5RHSE S EEE
Houttuynia cordata Thunb. [0 Ei0 (AR
F), KBFRNE M SR Y)IER Forsythia suspensa
(Thunb.) Vahl (¥R SE, %9 FF 2% J& 9 24
Chrysanthemum morifolium Ramat. [+ 53K JR 1
77, SRS AT Prunus armeniaca L. W5
AR S, R BERRS BB A D RS BE Platycodon
gvandiflorum (Jacq.) A. DC. TR, JEERN#E
JEFEY)EAT Mentha haplocalyx Briq. [TJgeHh b3
95, RAFE @AY 45 Phragmites communis
Trin. ) TR, BRI E X EMEY H 5
Scutellaria baicalensis Georgi [ TR 28, +4ek}
AW B AL YIRS Isatis indigotica Fort. H1TJ5AR (AR
WD, A AR EEE M Y A B Anemarrhena
asphodeloides Bge. W12, R R @A H
¥ Glycyrrhiza uralensis Fisch. [T ERARFIMEZE, i
MR R WA B RAE, &S5 KR

(CaSO42H,0), HIFFE (FHEZH) 2015 FR—
HEAH DI R sk o XS &R (A5 110821-
201514, JRESHLL 93.5%1 ). EAT (HitS
110715-201318, i 74l 93.3%7 1), HE g
A RE R BEs Bl w] DUAR 7], k'S 20151124,
W T AR AR TRERE, #5 20160114, iYL
HEETHE DRI . FEE. OB BN
il alithK, AR el

SPF 2% EEWARI/NEL, 18~22 g, Wistar Kf,
160~180 g, MfERER-, i E P b 2550 e s
A RO, AR SCXK (1) -2015-1219.
2 HERE4R
2.1 HYFERW
201 BRI H T

(1) K$&k: I 2586, I 12 £
JKPEEL 2 K, FFK 90 min CEFAVAL B /K 3 5
AN, HUBEE, &0F, W4s, Sl 2 kR
1.0 g/mL [P G 1o

(2) IKZAESZEMRE+KIRE: PRI R,
ff~ 246 3 WRZHE, I 10 f5 R K, KIS0
6 h, WUERFER M, JKEH T #seR, & 25T
B2 KSRE. PEHIAE 10 BRZ5K (AT, K
SR N 12 A5 R KSR 2 K, BEK 90 min,
WS KA I, Weds 2E s, ISR,
WA 25 R RN 1.0 g/mL (R SRR 2.
212 FEEREUN BUH ALY e R B R B
40 H, MEHMESY, BENL MBI, FATEZS (B ]
VLAY 4. FEdh 141, FERh 2 41, R4l 10 K. i
RGN RN H AT, B SS T AR ARR A 3
hoK, BHPEZHALE2G 02 g/kg, KRS (B 257)E
PUEZ R 4525 10 ghkg, 4L ig 45253 d. Rk
YUNHTAR S, AEEIK 12h, 4524 45 min J5, BN
fLip 0.6%UKEEFRIAR 0.2 mL (SRR I F i
D B, MRS VKBRS 20 min Y541/ A
A SN IR S C LA P T A e I SRt 530
oS [ 3 = (B A AR S N — 25
P20 HLAR S N R BOME R A AR S N 8 ], 45 R L
1. R 1 R R pH M 25 41 S R S ALY RE DD I
FR BTSN U AR B, SRERAT LU, W W
PR, W EEE LB AT R, AES 2 415 RE 1 4L
ZERAK, W ERAE AR .
213 HIZRSUNR RS S R R
/N 40 L, MERESF, BEAL A A2 L BH 24 (i
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x1 FERBMIZOMGHERER (X £s,n=3)
Table 1 Analgesic effects of oral liquids with different
extraction technologies ( X X5, n=3)

x2 FREBIZORGHOMRIER (Xts,n=3)
Table 2 Anti-inflammatory effects of oral liquids with
different extraction technologies (X £s, n = 3)

21 5 FIE/(gkg ™ HIAR IR %/ % 21 5 FIE/(gkg ™ i B /mg 2R /%
A — 25.30%3.05 — it — 16.75+3.02 —
FH 1 0.2 12.20%4.10" 51.8 FH 0.2 9.37+2.14" 44.10
FEE 1 10.0 147043117 41.9 FEah 1 10.0 13.36+3.10" 20.24
FEdh 2 10.0 14.10+4.07" 443 FEdh 2 10.0 102142717 39.04

SR L "P<0.05 “P<0.01, F[d

"P<0.05 “"P<0.01 vs model group, same as below

AIUCHO AL FEa 1AL R 24, A 10 AL &
Hig 2525 11k, EL4d, H257ER “2.1.27 T,
$ 4 RG1 ha, BRE/NRIAE NI AR
0.05 mL ) “HIZREAK, 1h Jaisiatse, d5HlE K
TALEY W E, IR ER AL, FHEAEHR 9 mm
PATALAAT FEDEH fr, - RPRE e . LAAS
FH TR ZEVE A RS, IR 41/ U
EL A 2 [ b A1 1) 2 = (R A M IR FE — 25
MR B BRI A P IR EE ], S5 R WAR 2. R 2
RGN, SRR LG, BHE A SRR S N R R
/N B JER 2k JORE K I A 25 (AR T, R
B S ek > B RE o ARRE i 2 2 S Y A A AT A
WEMZER (P<0.01), RUIFES 2 A1 H
SRR 14, BRI PR ER.

214 T RERESUK BR B B s UeP
Wistar K 60 H, SEEGFREEIE W EAFE 4 d, KL
WIRARAELE 0.3 °C, “PIYMIELE 37 CLAM
HiE R, EREHKRITER sc 20% TREREEM 15
mL/kg B, 4 h JEERAE TS >1 CRIRHR 40
M, MERERY, BEAL ARIAIAL . BHEZ (Fw] UL
MO L BER T L. FEM 2 41, F52H 10 B, 4l
ig 2524, MRS TAEMRN AR EIK, BHIEA S
25 0.1 ghkg, FEMA (GAFIRELAEZARI) 52
10 g/kg, 25)a B/ NHIATIR 1 ¥k, &S 4 K, 5
AU T BRAEL, SRR o AR 3 W] 0BT =) DL AR |
FEd 1 FERD 2 0K R R B B A B
MfEHAER, SR LR 2ZE 7 3%, (H 1~3 h ff
a2 AR A s AR B (P<<0.01), H
e TR i 2 AR RE SR TR 1 4.

®3 FRERBMIZOMBRIEAMER (X £s,n=3)
Table 3 Antipyretic effects of oral liquids with different extraction technologies (X X s, n = 3)

. =/ E AR/ 4 h A 452y R RIR T BB/ C
(gkg ) C ThEafi/ C lh 2h 3h 4h
e — 37.3+0.3 1.3£0.2 02403 0.3%0.2 0.4+0.4 0.7+0.3
R 0.1 374402 1.5+0.4 1.0£0.2" 1.1£0.6" 1.1£0.4" 12+0.6"
B 1 10.0 37.5+0.3 14403 0.6+0.5" 0.7+0.2" 0.8+0.3" 0.9+0.8
FEdh 2 10.0 374402 1.54+0.3 0.9+0.4" 1.0£0.4" 1.1£0.5" 1.1+04

M 2 4 T2 RA SR TR B, #F
dh 2 OKZZRME /KR4 HFEdh 1 2R AKX,
BURMERIA S, ERES 2 OKZEM+/K34D
PEEAE A 1 HATBAC PR . AR, TR T
IRARIGST o BRIN T A7 RS Ik, By
R WP ER 2 4 T 22 XWOL [T 2R L,
Ht— & 2 S AT AL
22 BREZEFEELZHMERTIZ
2.2.1 I N ] R IR ] o) 4 i i M) 5% )
TERE RS, ALK R 4 A (R PR BB AT W A

REMA A1 I FL DR 28 0 2% 8 Y I T - H IS T 6
FEIRCIMPLIP) 00 o e ib J7 LLAGIFR Ao R A
AL 3 R IL 108 g, BT R M E A, N
A 10 57K, i 0. 0.5, 1.0. 1.5 h, $#2
I 8 h, IR AR, 4R W& 1. WK
rEAET R, B, FRIUNRT 4 h iR T
s 4hJE, UM ESE—3, 6h)E, VU
B4 R SRR S, HASO AR, RN
(R AT S R R, A B g, H 6 h
JEPER M CHEALRIL, A T4, femir=ak



¢ £ % Chinese Traditional and Herbal Drugs 25 47 3% 35 20 #] 2016 £ 10 B * 3635 -
03¢ R A
a 0.6F
£ F _J
B ‘
E 04F B
®F R
¥ 02F
O 1 11l 1 ]
0 2 4 6 8
BRI —
1 RiEAT () 5 R ENAT (B %) 15 & i iR BX B f2 00 C
Fig. 1 Effects of soaking time and extraction time on
extraction of volatile oil
B, EPETERR. B 6 h AR R J M
L. 0 10 20 30
222 RS BRI, 346, T 3 IRZ /min

M 108 g, B TR MSRIEE S, A 10 fi5
(KI7K, KFS BRI 6 h, A0SR R M KRR, 4
R 0700 0.71. 0.71 mL, {EWI P 4RE T 25
JE AT o

23 FFEEE
231 kAt

(1) FERF: ik kA Ultimate XB-Cjg k(250
mmX4.6 mm, 5um), AN LNE-K (251 75),
Rl 277 nm, AFRGE 1 mL/min, i# 35 °C,
HERER 10 uLo i LA 2.

(3) A (i AE Sk Ultimate XB-Cig £ (250
mmX4.6 mm, 5 um), JBIAHN FEE-0.1%0E 1R
(47 : 53); KK 280 nm, AR E 1 mL/min,
FEIR 35 °C, HEFEE 10 uL. i LA 3.

232 IR R R ARBCER . o
T R S B, 23 oINS 1 TR 1,610
mg/mL. AT 2.404 mg/mL [P%] B -

233 RO T ORI RS 5
mL BRI b, KT, BREIN 70% F R
fift, ¥R A SmL mIR, 70%F e R BZIE, B
5], 0.22 pum JEMEIERE, BIfS.

234 AVERRFELE RN “2.3.27 TN
T BTN ARSI R R 1 R
JEE (R0 IR, 1% “2.3.17 TR (03 440 AT
DU HE S IR HERE TR BN R AR B (X0, I AR
SHEANPAER (YD, BEATZNERE, [BIET7R A
5 R AR NME T 4 ) A Y=6X10° X—
7625, r=0.9999, VL 0.161~0.644 mg/mL;
AT Y=4X10" X+162 532, r=0.9999, LG

Htehm kiR T 2% %

2 EAEMRG (A #a (B) FRMENER O M
HPLC

Fig. 2 HPLC of phillyrin reference substance (A), sample
(B), and negative control (C)

A Jr%
#

e

B H

[P

"
5

C

0 5 10 15 20 25
t/min
3 EEZEMBR® (A, F& B) MBAENE (O &
HPLC
Fig. 3 HPLC of baicalin reference substance (A), sample
(B), and negative control (C)

[l 0.481~2.885 mg/mL.

235 REERK 4% “23.17 DU,
2R R]— 0 . BT R A 10 uL,
HESEHERE 6 UK, W AR T AR, 4559 RSD {H 4>
AN 0.14% 0.16%, R IA{UARE % R 4F

2.3.6  FREMEREE RS SRR X A 10
ul, 2389 0. 20 4. 8. 12, 24 h #REHT, Wz
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Ry VTR, &5 R S I T AR Y
RSD 73514 0.68%. 0.59%, WX AT 24 h
MR
24 REEITRE

FETIRIG A b, RIS K R R 25
Ak FERUR ] PEEGREL,  RIEREORECA AR
B, (AL ER A, S5 A TR I SERR G
W, EESRBURECN 2 . HARREAKCTIE R E
H 7K E CAD 10~14 1%, FEHUN A (B) 30~90 min,
WP O R AR R, REREWR S K, AR
—as —1. 0. 1. askE/R (0=1.267), HZEKT.
S e HE RS R WK 4.

F4 XWOLKEIZHOESRITABRHRE
Table 4 Central composite design and results of extraction
process of XWOL

%mg/(mg'gﬁ)

A SRS A B/min e ——— OD i
1 1042(-1) 83.68(1) 5.65 158.60 0.793
2 10(-1.267) 60 (0) 495  146.90 0.498
3 12(0) 60 (0) 513 16542 0.778
4 12(0) 60 (0) 5.15 16541 0.783
5 14(1.267) 60 (0) 545 15698 0.734
6 12(0) 60 (0) 512 16544 0.776
7 1358(1)  3632(-1) 3.87 137.52 0.175
8 13.58(1)  83.68(1) 595  167.24 0.968
9 1042(-1) 3632(-1) 3.54 132.86 0.050
10 12(0) 30(-1.267) 3.38 13136 0.000
11 12(0) 60 (0) 5.14  165.46 0.781
12 12(0) 90 (1.267)  6.01 168.76 1.000
13 12(0) 60 (0) 5.16  165.40 0.785
241 HARALE orRlIE R AT 2 MR

PRIGHEEE, JF F Hansan 77N EFR LN
0~1H“H—E", A3 d=(Yi— Ymin)/(Yimax— Yimin)»
DASARRS {57 SRPH%, S2E0F “)1—{(1”
(OD). OD=(d\dsdy****++dp)"* (k JFehsdD. KH
Design-Expert 8.0.6.1 X 3% 4 (1 E i 3E4T 73 40k
A I LOERAFRREUR (Y. EEAFRBUR (1)),
BV (Yop) NRARE, M7 I fs, 45
TR ¥,=5.154+0.18 A+1.04 B—
7.500X 10> AB—0.014 A>—0.33 B>, r=0.9978 (P<
0.05); Y,=165.31+3.62 A+14.26 B+0.99 AB—
7.85 A’—9.02 B>, r=0.998 7 (P<<0.05); Yop=

0.7840.083 A+0.39 B+0.013 AB—0.10 A*—0.18
B?, r=0.999 6 (P<<0.05). %} OD {H#E4T 77 2243 #T,
ZERLNZ 5. 0401 AL Bl A% B P {H1)<<0.000 1,
B B R AT, RWIIK & 53U % OD
B HBAT W L P S . OD A/ [H]H 7 B L 1) P<
0.000 1, FKHJZJ7 PRI W2 MK, Bk
J7 RN SE R LG LA, r=0.999 6, R [HI77
FEAERIF [, AL B 5 OD {2 [ )55 & .

£S5 ODEAENHE

Table S Variance analysis on overall desirability

JPEERUE CFJTA B FE P WEME

i ei) 1.36 5 209003 <0.0001 ™
A 0.050 1 382.81 <0.0001
B 1.09 1 838212 <0.0001 ™
AB 6.250X107* 1 481  0.064 4

A? 0.057 1 43620 <0.0001
B’ 0.16 1 124423 <0.0001 ™
Bz 9.100X10* 7

KA 8.568X107% 3 2147 0.0630
aiiR¥E  5320X10° 4

BIRE 136 12

TTP<0.001: M

""P <0.001: difference is very significant

2.4.2 BN R m R AT AR ik 2 A
RUTREE 45 0, R, s & OD S
TR 2 B ECHRT ) P 20 7 T — 4 PR — e S5 i 2k
A WSO K B BREEC TR SRR SR
OD {HZ MIAEHAEH . S5 s BT LU et A8
TR SRS, B G R A8 TAE s,
i [ A BAE S . d P 4-A AT, BREEUN
]2 = ELE MR ORGP 3, Bl A S U )
HER, RS CR B W K. WK 4-B. C
AT, 7K B (]34 5 M 3 S (R R
OD f{fi, BHFEFLEUSRIER, KRR,
BAFMPEECR S OD {HEHiE A, (HIR S| — e [H )
5K RG, k8K, SR E,
AT HISEECE A OD A Bk, BEHIZE— 21
Y R P 388 K K S B U TR0 A B i R R
TFEL, OD {Hik 25 k.

2.4.3  EAL T2 ERAERE: Bl OD A%
SRR, APV I, XWOL e fEKiE T2
ZAEER A 12~13 £i5, B 80~90 min. & F|5L
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1121 12.79 1121

A/

A

12.79 11.21 1279
A/

5]

4 oK EFNEE EXEBERNE A). BEEHERE B) LR ODE (O) EM=4E (1) NES%E ()

Fig. 4 3D Plot (I) and contour plot (II) of effects of water amount and extraction time on phillyrin (A), baicalin (B) extraction

rate and OD value (C)

Bridil, H45 R 3 AT I, B 2 e B Ak
L2000 13 AR KA 2 X, BEKEEEL 80 min,
FHRAT ARG -

FAbT7 LU BIRR I S A Fa e, g 3 BRZGH,
L34y, IMANE K, KSR 6 h, JEIL,
KB AR, 2938 5 304 10 IR M T2
PR R T (4 HER 73000k 5.91.5.93.5.89 mg/g,
SRR 5.91 mg/g, HTMNAE 5.94 mg/g 2k
WP RRECE Y 170,95, 169.89. 171.01 mg/g, “F
PPN 170.61 mg/g, LHTRIMME 171.04 mg/g K&
AWyE, WIS BCARR R ONE R 4F, Hix T
ShaE, WM. VHEIUERRES R s
TFIERE R, 2204 78.8%. 75.8%, MHiE Rt
HORE, Bt T 2RI 3 Wk, AT
SRR, 5358 79.6%. 77.9%, HILAT
HIREHN 3 Ik, BRI AR BEWIR, LA b,
LI, SEEA R, RRRRIR 2 Ok Bt
PEMIHL
3 g

WA, HAMBR A G R, DGR
FESIE I B A N M ROR R RE AR G — 2%
Wi, EIARPEEE B e, KA T RIpIRaE G,

PRIRGE (L OWEL MR PR . R E AR
2/0A 175 () LEFIPEIRGE RGN B2, KIh %
25 b7 JURH 12800 SR 60%. 5T ) LEE S B B ML
FEA RN, P eI RIGYT L b T e g
b, AT ER 87.23%, IR (HH FY )L
LHZMRED, WKRZ RN A6TT, HEH
EAME, BETEROC, WL, 2
(i sz 2, BustEsR, 251 RSP AYINA R Kk
I, NPREELE 2524, A RETEAIERIT
JUEE B IPIRTE B R AR AL, AR IR I R
RORBEWEL T, DNILRHCFRN S, H T
L2515 e /N LR BT, O
R, R AN e R b ORAIE 24 41 75 TR RS
Wi, 1 ELAE AR ANy b2 F A 77 U R
MK, TSRS 2 P RS
M, M S SR, A A
A, SN AR HIBR L0, (EmBIgig TR
EEHGERE D, A A AT 2 X 2 B oy
fitt, MM RAT RSy, ARk ] DL il PR B
Wil 2K S TR T VERR B2 TP Il . 2R LRI,
Ry 58 AW Jo NN B 5 i A4, i el e
RG22 s PRAEAT 085 AN o fife -
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il A& BRI, B AWIE TS, A
100%- 70%- 50% T REESARHIRE, 45 3T 50% H
MR se 4, (HIETEARSE, o0 SRR ER, M
FHREL] 70% FH s it ol 25 DO AR I T IR, 0 g
FE S TRV [R5 (H 70% FF I i 1) 2% (R A
A TTER D, WEITRUR,  PRIHIERE 70% F AR b il
2P S T

W E R IEAS 535 Wk ki ik AL T 24
P, JRiER R, RS RS, B,
AREEM AN & H R Z A EAEH, BRI
2 o NS 3o SR P 0 B A WA TR P
WY, MU S S I A AER], JFd
Lo RUHE S SO B i SR ORGSR L, TR SR F AE Rtk
BRI, NSRRI T, R R
o, REIAT RS, TS PSS e .
ZIab I L 2R R . & Fabr 2 [0 ] A B 52
M, SR — T bR R4 A T BEAF T o — T
bR, DR, @RS Febs ki e etk T2
GcAf o ASZEG DUEFRMTY . SRR AL, =
F AR SRS OD H,  FH vy B e LA
WSEEEHT, B AT s ik g, $REUR
[ XWOL T B R g, ik
by PR 5 I 7K R S BT R), AR R A3 R 4
W, Jlbiik .

ARSI BARE B 2R, fe iR I T E
2, JRIM I s N EE A e R A WAV TS
AR T2 — DMk, TS 5EkaE A &, Al
HWaTa8, BleE. g, (HAR MHRIR S
AR RET A INE, FELefb 2z oy e AR I
NG, T E SR SR .
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