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101.31% . 101.97%, RSD % % 4 1.58% . 1.76% (n=6); % & & kA7 10 45F K, Z 8 30 min, K
2R, BRISh ARERRIYE, BERRRSE 7 XATEMF ., DEBSZLRERY R, Fi: HEHRR
IEAETAT, Ak S HREF 6 R F B ERAER FIRIE

[R$BIA] & 2 FMAA; EKE; RRILE; RELE; EMF; DER

(B ES] R283.6 [ZEkFRER] A [XEHS] 0256-7415 (2023) 17-0007-06

DOI: 10.13457/j.cnki.jncm.2023.17.002

Optimization of Extraction Technology of Liandou Qingmai Mixture by Multi- Index
Orthogonal Test
ZHANG Wenming, TANG Jingyue, BIAN Zhenhua, YUAN Xiaohang,
CHEN Xiaowei, HU Minmin, ZHANG Minjuan
Wuxi Hospital of Traditional Chinese Medicine, Wuxi Jiangsu 214071, China
Abstract: Objective: To optimize the extraction process of Liandou Qingmai Mixture. Methods: The
contents of forsythiin and berberine in Liandou Qingmai Mixture were determined by high performance
liquid chromatography (HPLC). The transfer rate of forsythiin and berberine and extract yield were used as
comprehensive evaluation indexes. The optimal extraction process was determined by Ls(3%) orthogonal test.
The effects on the contents of forsythiin and berberine were investigated by atmospheric concentration
and vacuum concentration. Results: Forsythiin and berberine had a good linear relationship in 5.516-
110.316 pg/mL and 4.292- 85.833 pg/mL, respectively. The average recoveries were 101.31% and
101.97%, RSD were 1.58% and 1.76% (»=6). The optimal extraction process was to soak Liandou Qingmai
Mixture with 10 times water for 30 minutes and extract twice for 1.5 hours each time, and different
concentration methods had no significant effect on the contents of forsythiin and berberine. Conclusion:
The optimized extraction technology is reasonable and feasible, which provides scientific basis for the
large—scale production and research and development of Liandou Qingmai Mixture.
Keywords: Liandou Qingmai Mixture; Orthogonal test; Extraction technology; Concentration process;
Forsythiin; Berberine
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I KO R OB T R BE B IR R . A
SR AT Sk A B kR Ak 2K 9 g 1T AT 1 L el
T ATy 7 SRR, PR . B R S
, HAWEMRE . WEIL . RS fNEZD)
o TR, BOEPIMKA R 2, HARIE IR
. BREETEI Z T, BPRL G O ELZY, AR R e T
B R . TOB T P R BE BRI R £ 4k
—HEMEHESEKT, IR, BARRN, 3§
ZITREBEVGE Y, BRI RN, EE R A A R
B AT HAA RIS . PUR . P R TR
WO BN N R AR L U . PUA
BE L DU B g AT OB R AR
Jr Yyt EIE G IR 2575 K, BRIl & T2 A
J PR 75 8 15 R iz iR B ARk
FH T SSCRORA (83 vk (HPLC) 10 2 3 58 4 /N BE B &5
o, EEEETEER . N RMR TR
YENPEM IR R, S5 B4 A 1E, DLESSIR Bk
HRARIREUT 2, DU S s A 3% 3 ik 390 0 R
NG IRITRL, A IS KA R R A ™ S &
PR EARAE
1 UEBE5HH. iKF
1.1 X238 Agilent 1200 =0 AH 5 (56 L4
VN IDE XBridge Cs (250 mmx4.6 mm, 5 wm);
ZA805AS LT3 #7 K- (L Mg e At Al 25 A7 BR A H) ) 5
KQ-300E AU E vt LRI A A FRA R o
1.2 AH5RF EMAELS . 200220015 7=H: 9
B . RATGIES: 20122012; 754 NS . M
BE(HIES: 201023015 7746 yfdb) . EPRLG (S
190807; j=Hb: VLF%) . 4EFF (5. 2101075 7=
M. DL ERRTF IS 2101115 7R H: TR
NS I N N2 2195 Ll e S /NI - S U i e
2011245 7=Hb: PO E A 250 R R A 2500 A R A
Al FEREE L /NEERIOG R S E A 2 R
I Be ek, 553510 110821-201816, 110713
201814; M5 (FEBR R /RBHE AR A A, @k
)5 HAHRNI R Hral
2 HiES54ER
21 EAE. NERASENE
211 BIEEME @it XBridge Ci £ (250 mmx
4.6 mm, 5 pum); JWENA: &N (A)-0.2% B 2
K(B), B (0~7 min, 10% ~ 15%A; 7 ~

B4

12 min, 15% ~23%A; 12~17 min, 23% ~27%A;
17 ~35 min, 27% ~29%A); WiH: 0.7 mL/min; #F
e 25°C; MR 10 pL; R : 277 nm, 3
VO MR RS i T L /N BE B T BRI AN AR T
3000, 5000,

212 RAXMNBRBABORIE 405K % REGE &
BT . /NEBERITRR S, BT 10 mL w2, mH
VA e e 25 B 208, i 1% T 110.316 pg/mL.,
/NEERK 85.833 pg/mL MRS X IESA W . PR IR
IRA XA 025, 0.5, 1.0, 3.0 mL 2> HkE &0
HE] S mL s, R A R, A3 RIS [F v
JEE A B TR 5 X} R A VAR

21.3 HimBABMHE POEZEKAS R 2 mL,
B 10 mL ®HA, MHBEERERZZE, w55
(100 W, 40 kHz) 10 min, Z0FLIERE 0.22 pm
Tk, B,

21.4 PBAMBREEBIE ik i kE R fE
PR, Ay NFREGERE R . SRR R T IR, %
LR 2,137 TR kil A, o il B R
RPN B 3

215 TEMEZE WHE 1. /55 ERIR A X R
A L BRI TR L BRI L R R B RV A
i, RUARF AT . & RN BERR AR B A
ROOYES, SPESEELE 1.5 DL, PIPEAERIA T,
216 ZMEXHREERE i EHNGE “2.127
T AN [ o B s FEE VR 6 X BRU VR, 4% 20117 T
T EEARARUGIE o FEAPR O IR EE (X, pe/mL)
GAAAR AW TRIAR (Y ), AT RN, 1531
[ )97 #2 4 ¥=8.388X-13.702, r=0.999 7, /NEER (1]
AN Y=21.680X-31.478, r=0.999 7, 45HBFM %
M TE 5.516~110.316 wg/mL, /)N BERK 7E 4.292 ~
85.833 pg/mL M BEE I PN Lt C R R AT

21.7 BEERE % “2.1.17 WFOE&MLE, B
IRARRITR AR RS WGE I, 28 0.22 pum TRAL B
Ve, JEZE 6 WM, IO SRIERT AR R /N BRI
U TR . & R R g T RR RSD 43 il o 0.67%
0.61%(n=6), FWILAHE B RS

21.8 EEMWIKE DUt HEKERIEES 6 0y, &
fy 2mL, ¥ 10 mL IR, #% “2.1.37 TR kit
ATACEE , F22 “2.1.17 TR KT E , TR A%
A /N BE BT 3 a4 O 290.488 pe/mlL,



HBE 202349885558 178

NEW CHINESE MEDICINE September 2023 Vol.55 No.17 © 9
A 2 B
700
50
1 6001
~ 1 ~
% % 500
=R i 4001
4? 2 ? 300
2001
10
100 1 2
0 ||' T 0] Uu—jul.m\
5 10 15 i (i 2 25 30 5 10 B i 25 30
C D
5001 600
500
400
- — 400
= 300 =
E E 300
Z 200 o
] 212001
= 100 W - 100 1
of— wa N enh
5 10 25 30 5 10 25 30

15 20
Hf 1] (min )

15 20
1] (min )

E: LEMA; 200 ER. ARSI RREIAER; B AR GEIER; C HEMARER; D. shhE ABRIER

& 1

251.440 pg/mL, RSD 43548 0.57% . 1.16% (n=6) ,
A I 0 3 SR RN P e A LA
219 BREMWRE WAL 2ml, #& “2.1.37 i
TTAbRE . e “2.1.17 WS, o e A G
0.2, 4,8, 10, 12, 14, 16 h grEEE . 455 %
SHAE . /NBERIE T FR RSD 4398 2.20% . 2.04% (n=
8), FHIREMIAWAE 16 h EA BT E .
2110 mFERERKIE B 6 1y, B
W B 1 mL, 10 mL o, A 3
304.320 pg/mL. /NEEGH 253.164 pg/mL AYTE S X IR 5
W1 mL, % 92137 R kb AR, %
“21.17 TR AT , I S A RN BE AR
R, 250 R, FER . /NBERR T4 R AT i
LA 101.31% . 101.97%, RSD 435K 1.58%
1.76%(n=6) , WiBHEEST 17 s IEE RIBCR BT

22 REBEBE. MNEFESEUE S0
FEZ58) 2020 4R —FE A EGE Sl i
THIEY, REFRBGE R R G B )2 ¢, K
TR RE AR . SRR T, S
AT (CoHW0,) BN 0.53%, FEEHGE ;s K%k
BUOEER AR Gt = 505)0.2 g, MKEEHIGREMIAR . &5

HPLC &ifE

AT, PO B S/ NEED (CooH N OL) 75 1
9 8.09%, FFEMAE .
2.3 EZRBMEERITE ERRIIELE L, 45
GHEER, EBEGEm R A(BUERE]) . BT
WHD . cOnKE), BARELT =KF, T
Lo(3) IEAZIRE", HARILE 1. FREGE 538 kak iy
Zikt 73 g, BIL 9 {3, MKW 30 min, %R 14
fF, SEATHREL, SIFUEM, W45 % 200 mL, 435K
SO mL EEAEEMZ LML, AKBMAEIL T,
105 CHAMFFHEF 5 h, TR 30 min, FRIE
Ho W 2h, BH, FRE, HEESHE, A
e, IEZFEM 1~9 BERES S 17.57% .
24.36% ,26.44% .21.94% . 26.98% . 30.26% ,23.24% .
28.23%. 32.10%, W 2; & “2.1.37 WUFIrkitts
AOH, A I IE SR SR, R 2.1 TR 4%
PRI IEZERE D 1~ 9 BT . /NEBERR S i, 11O
T e A 3 (R ST 5 A K P e sy
TrEX100%) | /INBERR A B 3 (R AR R /N BE AR 5
H/EGEOR ER R /NEE X 100%) , ILFE 2,

i EIEIKERIEZ A1y . 288 U EVE K4
250 25 R BRI PRAE T, ORI 15 20%
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RO, FERMAT GRS R A0% AN | R /INBERR % 75 R
40%KE, DIZRETFor hfetn, ST B AT A 22
ST, W2, R 30 GREIR, HEREGE Wi
K, HWRZRGERE AR S, K2R A>A>
Al, B;>B,>B,, C>C:>C,, IR EN ABC,,
R 10 Aok, $2HU3 K, IR 1.5h, HFE 3 [
A, RIS BE R, oKX R R AR
WM (P>0.05), 456480308 K IR =il &
oL, R IORBGE T IR, i JEOR R 3 AR
PRI 2 WK

F1 EXTRBERKFERITE

S
K- v VRS
ARUERRI(h) B REEREOR) €k (%)

1 0.5 1 8
2 1 2 10

1.5 3 12

F2 EXRABEITRER
S EES RERG EmIE M Sa
A B C p R@® BRD BRG®

1 1 1 1 1 17.57 21.55 10.03  0.3674
2 1 2 2 2 24.36 57.07 1402  0.5876
3 1 3 3 3 26.44 59.04 19.18  0.6836
4 21 2 3 2194 4903 1428 05437
5 22 3 1 2698 7432 2115 07778
6 2 3 1 2 30.26 73.34 2035 0.7826
7 3 1 3 2 23.24 60.75 1650  0.6317
8 3 2 1 3 28.23 75.38 1548 0.7074
9 3 3 2 1 32.10 98.35 2752 1.0000
Ki 0.546 0.514 0.619 0.715
K, 0.701 0.691 0.710 0.667
K: 0.780 0.822 0.698 0.645

R 0.234 0.308 0.091 0.070

E: Gers (HRR TR TR TAE)
02+ (HRmEMFHBEBERFTRRERFHEHSE) X
0.4+ (Ffom /) BEAAERS R/AEon F AR AR F) %045 D
S A4 = a3

=3 FHESFHE
g2 3 2577 Bl  rib BEE
B ] 0.085 2 10.625  >0.05
iR/ e 0.143 2 17.875  >0.05
JnoK e 0.015 2 1.875  >0.05
R 0.010 2

/i Fn,os(Z, 2)2190

24 HRERINIZWIE FREGESGHEIKE R
241 73 g, VI ERIRIE M IR T2 254 RN 10 £ &
K, BREL2 YR, BK 1.5 h, PEATHREC, AR 34
Ko A RIHRNR B R | B RN EEG
RS, WK 4. SEFEH 3 AR IR ERR . #
U e B AR RN/ INBE G 78 3 5 E A e 4 R i KM
L, RUIBLIREC T 2T rbedy . R k.

F4 3IMERBIERIEER (n=3) %
FhbEe SRR N BB
1% 76.67 26.66 29.25
25 79.85 27.54 28.52
35 78.96 27.49 28.91
i 78.49 27.23 28.89
RSD(%) 2.09 1.80 1.27

25 KRBT ZMR FRHGECIHIKE R T 254,
By 73 ¢, VhLRIBEER A T2 200 E0 i 10 f5 &
K, $REC2 W, B 1S5 h, PEATHREL, PATH &
12 fHEAESh . FEAN |~ 6 SREUE FRvkds, FEGh 7~ 12 7
VAR (TR 70~ 80 °C, J71-0.04 ~-0.08 MPa)",
e 2007 TR S 44T 3% S R /)N BE R 1
S, TR, SR IEE 5. R Origin 7.5 421t
BAFRAT ¢ K250, S5 EoR, ARG ik A BLE 3%
AT NBER & i T 2 (P>0.05), iEMAT .
IINBER RS I

R5 ARARBHENERER(=6)

B %)

Wi (mg) RSD(%) WG (mg)
‘5‘

T7 Hih5
BT B BRI MR I OMER BEI B
I 7728 8654 6347 6626 8213 7657
27560 8849 6439 6812 85.17 7697
3718 890 6467 7047 8310 7916
B 165 175
4 7664 86.96 6327 6637 8256  76.33
57549 8845 6431 6742 8519 7622
6 7120 8830 6543 6979 8476 79.04
7725 8677 6400 6721 8287 T145
§ 7625 8834 6459 6797 8471 7695
, 9 7830 8878 6543 7074 8356 79.68
Wi 42 18
0 7780 8178 6346 6673 8157 7602
1 7589 8832 6388 6757 8418 7650
12 7831 89.09 6446 7027 8231 7888
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AR B AR R I AR 1 T k. H R B AU
Sy AT DL L A AR B s B T (AcLDL) 1%
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DB K R IR 4 00 W R, R T
S 10 fFEK, BEE3 K, K 1.5 he FREF]SL
PR RO A = 4 AR 7 AR KRB IR T G R
W R BCOBOM B R R 2 Y, R IR S I T
HEAT T2 RAIE

2l A s O B 2R S R A
ML, I HEENRRARE ., TS 5T kN H
T P 5 2 0 L ) J o s R A /N BE R R v B,
Y R S H R R R, SRR

PP RE AR HA MR AR, A h 8 % A
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P2/ NBEI A AL R AN I 30%, HE AL Ty
T SR At 24 G /N BE B A T Rg e, LR
YEHIWLEEA FR IR SR AW ST . 5 7E 50 CLL L
WA, R, NS THOK, 7EiE
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B XA i R R, A R T e A S T
AR, X AR AT G 28 nT DI i 5 KA
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AN, AR & I AT 5 /N BE AR (R] A7 AE — /)N
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