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Study on the Extraction Process of Liqi Huoxue Recipe by Orthogonal Design Combined with G1-entropy
Weight Method

ZOU Sulan, LI Ya*, LIU Lan, YI Lijuan, GUO Zhihua(Hunan University of Chinese Medicine, Changsha 410208, China)

ABSTRACT: OBJECTIVE To optimize the water extraction process parameters of Liqi Huoxue recipe. METHODS Took
salvianolic acid B, ferulic acid and puerarin transfer rate and extract yield as evaluation indexes, and the amount of water added,
extraction time and soaking time were used as evaluation indicators, Lo(3%) orthogonal experiment design and G1l-entropy
method were used to optimize the optimum water extraction process parameters of Liqi Huoxue recipe. RESULTS The optimal
water extraction process of Liqi Huoxue recipe were adding 10 times the amount of water for the first time, soaking for 0.5 h,
decocting for 1.0 h, adding 8 times the amount of water for the second time, decocting for 0.5 h, and adding 8 times the amount
of water for the third time, decocting for 0.5 h. CONCLUSION The optimized water extraction process of Liqi Huoxue recipe

is stable and feasible.

KEYWORDS: Liqi Huoxue recipe; G1-entropy weight method; orthogonal design; salvianolic acid B; ferulic acid; puerarin
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2.1 SR B, BIERRR . SRR R0 E
2.1.1 @i Phenomenext Luna C;s fBjE4:
(250 mmx4.6 mm, 5 pm); 1%BERRIFI(A)-H B
(B), B BEME(0~15 min, 95%—70%A , 15~45 min,
70%—55%A, 45~55 min, 55%—0%A); R K
7 280 nm; FEAEEA 10 uL; WE# A 1.0 mL-min!;
A 30 C
2.1.2 IRAXNHEEERAE S RS FREOT R
B. FIEERR . ESAR T RE A GE B, n F E ve JE
4359 0.064 0, 0.100 0, 0.080 0 mg-mL~" [IRA
PORHERTR
2.1.3 FISHRE R THE BRSO ARGT 3
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SN2 0.15 g, KEWE, EHEHEHIEHY, K
BIMAPEE-/K(8 + 2)IR G 50 mL, %€, FRE
FhE, WA ALFE(NE 140 W, 47 % 42 kHz) 30 min,
B, FRRE TR, HHEE-K(8 ¢ 2)1R A W Ah
JEIRR B, FE ), DR K i I UE M 5 mL,
2 10 mL I, HEE-ZK(8 : 2)1R AW R
BZRZIE, %5, &, WEgw, B,
2.14 JIEMLSERHS  BARSBARGT 4
)2y 0.5 g, FEEAE, BEEEHIVHT, B%
A 70%HEE 50 mL, %%, AR, ke
Uit 30 min, %, FFRERE, H 70%H EEANE
BRI B, 25, wE, RIS, gk, B
SRUEW, HIAE.
2.1.5  ERAHKSER TS WA ARGT 3
)29 0.1 g, FEEWE, EEEHIEHRS, HH%
HIA 30% B 50 mL, FR5E B g, AL A 30 min,
%, FRREE, F 30%C BRI B,
¥Eo), ukat, WEuEw, RPAE.
2.1.6 HEHKEMKSERAE S ik &
BT K225 7 mL, il 3 mL Josk
ZFEERF 10 mL, @ EEE O
(12 000 rrmin") 5.0 8 min, B bWt AL g
JBE, BRSNS, RIAS.

HEkZ: BT EAMTE KRR
10 mL, 3 & & 3 &0 HL (12 000 rmin~") & .0
8 min, U iR LIRS gE T, RIAE
2.1.7 DR HE “2.0.07 TR (A A g R
E, AISEIILE 1, 45 R AR o B R AT,
HA A A TR AE o ICRFHH IR B, BTZRRR |
EARR G, T A o TE A TR
TR IR, T LU 25 0 f A R
i
2.1.8 LMW XRARFZLE H “2.1.27 TUNIRA X
IIETRIRIR 1, 5, 10, 20, 40, 60 pL ZrBiIHERE,
Fie “2.1.17 TR AAHERENE , DA R OB AR
Prex), WEEBCHIATR(), EIHRE: HRER
=26 031x+263.99 , R>=0.9991 , %k £ & [
0.080 0~4.800 0 pg; BTELER y=42 715x-10.575,
R*=0.999 9, £ 0.100 0~6.000 0 pg; SR
B y=8 127.8x+4.540 9 , R?=0.999 6 , £k % 7L Ml
0.640 0~3.840 0 pg.
2.1.9 UMK A BUR A RS A W R
“2.1.17 TUF IS EE I 6 Ik, FHBR B.
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Fig.1 HPLC chromatogram

A-mixed reference substance; B—prescription water extract test substance;

C—Salvia miltiorrhiza test substance; D—Ligusticum chuanxiong test
substance; E—Pueraria lobata test substance; 1—puerarin; 2—ferulic acid;
3—salvianolic acid B.
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2.3 PRREURENHE S
iz AL 5 1 LLABIFR B2 41 4L 166 g, K BEHL

3, 1IN 8 A K, = 0.5h, $EHL 1.5 h,
552 N 6 fF K . $EEL 1.0 h, 55 3 Wi 6 £
KL HRER 1.0 he FEBOREGERLI SR LE 1.
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ik B $2HCR A HLB A 8.35%, THAHFE ZHREL 3 Ik
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Tab.1 Results of extraction times selection test

VO HP“&}E& B %*EE% ) BE
R /mg  $EIUR/mg 155/%
1R 833.34 469.80 23.10
52K 287.92 216.20 10.10
553 102.20 96.90 4.80
55 3 W LA /% 8.35 12.38 12.63
*z2 EXHEEZFAT
Tab. 2 Level of orthogonal factor
K- [ﬁ? - Na——.
AR /A B(HEHL E]/h) C(i= bt [a]/h)
1 8, 6, 6 1.0, 0.5, 0.5 0
2 10, 8, 8 15, 1.0, 1.0 0.5
3 12, 10, 10 20, 1.5, 15 1
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Tab.3 Weight value of indices for extraction technology

LRGN wi w w
PR B fe % 0.357 1 0.2650 0.360 2
P BRLRRE F R 0.297 6 02715 0.307 5
R R 02125 03230 0.261 3
RER 0.1328 0.140 5 0.0710

2.6 &I /KERA S AL H T ) R

BUIE 28050 2 1 T $2 OS2 W, i IR
“2.1.67 WUF ik —RMIrEZa iAb B, 1531E
Tk PR A W, T s RO s G A AT
FHGR B AR | BIERER Y & =, 44 <2.1.13”
TR RIS AR, 450 0LER 4. 76T 8
ZHR G P R T T — A B B AR R R BTAR
FREERE R . PHRIR B FB RN Tk —. Hit

W7 15— 45 R AT I3 o0 Hr

F=4 KLEFTEUEK

Tab. 4 Comparison of treatment methods %
4 JiE— Tk

Fegl BIRE PR AR B BaRER PR SRR B

1 49.88 57.70 78.91 42.96 46.55 72.16
2 53.08 51.10 68.02 43.94 48.54 74.02
3 48.93 45.53 69.37 42.57 48.25 64.86
4 63.51 69.73 99.21 30.50 35.12 55.08
5 60.02 51.13 78.35 53.49 49.17 74.65
6 54.22 49.75 64.84 47.00 47.39 62.27
7 64.08 48.96 62.93 46.57 20.36 51.24
8 48.43 42.02 53.95 47.16 51.91 56.40
9 58.14 46.23 57.80 58.92 52.71 52.19
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Tab.5  Orthogonal test results of water extraction process
i A B C D/%5 §2§i6 ggﬁg% igi;} BERRY% LAY

1 1 1 1 1 49.88 57.70 78.91 33.71 80.26
2 1 2 2 2 53.08 51.10 68.02 37.17 75.30
3 1 3 3 3 48.93 45.53 69.37 37.93 71.77
4 2 1 2 3 63.51 69.73 99.21 36.05 98.90
5 2 2 3 1 60.02 51.13 78.35 37.85 82.01
6 2 3 1 2 54.22 49.75 64.84 39.04 74.33
7 3 1 3 2 64.08 48.96 62.93 37.63 77.07
8 3 2 1 3 48.43 42.02 53.95 37.08 64.27
9 3 3 2 1 58.14 46.23 57.80 41.10 72.18
K 227.33 256.23 218.86 234.45
K, 255.24 221.58 246.38 226.70
K; 213.52 218.28 230.85 234.94
R 41.72 37.95 27.52 8.24

2.7 IEACIEEE R K 2500

DIPHIRER B R . PR R . FHRE
AR R BRI e bR, 456 AE R
HEMEL, BBLEETF . IECRImE R IE S,
T2 R L3R 6.

Tk & AR R 25 AP A B, R
A 25 PO 0 5, S5 6. LA PRI
FR EDWAHT , 520 R R IF A A>B>C. B jinzK >
PEULET >Rt ], S fE T 20 ABIC(I2 Y
0.5h, % 1 ¥ 10 f5EAY/KHRE 1.0 h, 28 2 Ik 8 %
KRR 0.5 h, 55 3 K 8 TR IF/KIREL 0.5 h),
WA TP GV Ar 3 o

R6 KRILHZHA

Tab. 6  Variance analysis of water extraction process
wekm SRy F P
A 301.14 2 150.57 21.14 <0.05
B 294.64 2 147.32 20.68 <0.05
C 126.92 2 63.46 8.91 >0.05
D/iR#% 14.24 2 7.12

2.8 Sk

PRSI AbJr sk R 3y, SRAEIE
KR TS AT PR i R O i,
A e T B A TAL R, PHERER B BERS R B
MMREBE | BRREBR R IR BRI E
05k 585 AT HEANAR o 3 LA 96 B =2 1A JE
B 2e 5, R T ERETE, 4580
#7,
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Tab. 7 Verification test results of extraction process

e TORB  WEE  ARE  wh GA
R RN RRRN  EERM W
1 95.34 69.27 64.50 36.22 97.72
2 95.60 69.35 64.54 36.17 97.86
3 96.29 69.59 64.88 35.89 98.30
RSD 0.51 0.24 0.32 0.49 0.31

3 Wig

3.1 BRSSP

TR EFBIELT PSRBT PR R B
FEMEEm KR, MRS SRR
AFTFFHHIR B BFE; T BB B2 i
FROEMEIEAT TIFSY, 2 B0 InT 20 R 7 4li 7K ol 4l Y it
(BRI R ARTRE , H—E LBl oK s AT B
THERERETE; WEREPEN = R R R
TR 2B, SRERE 30%L 5
MR IR R . O SE SR 2 APy A H
AW, iE—: BU7 mL 2B +3 mL JoK LR
RA), SR, LIRS . Ak = B 10 mL
PEWOR E G, BT, LB g . IE
IR LG R, AT 8 B s I ik — PG R B
MR MBREBE . BREREBRYES T
B, HREE ST SR 7 & 5 By ik — 2% i
WA/ D B s — il A K SR B A
3.2 il R

WS DS S AR, BN 25
Ok, R4 203, 250, 270, 280, 286, 310,

Chin J Mod Appl Pharm, 2021 April, Vol.38 No.7 =773 -



321 nm AN [R] IR RO K, &5 S S R T 3 K AR
280 nm 4k, FFHEAER B. BUERRER . 5 2R 04 i A
NEFAR, HIEZOPRR . (ks B achiilr,
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WEIRVAI . - RIS . W - RV TR 5 N [
TSR R . SRRV R T ONE, 1%
Gy AT AT, WL KV A SlK R R KA TG
IR IR T U R iR 5 AN S R i Y | B )
R, 1%~2%BE R VRO 43 BT 285 3 6 BH S 5 )
e 2 5 8 P - 1 Q0 PR VA LA E M RN R B o

W2 52 AR I AR B T B 2 AR TR I
AL RTPEZRR e, BRSO UIS NS
25 I BHCAEZ, LR p SRR R,
R MALRE . BRI T AT d5 KR
JEE M 2 ¥ BRSO R I 2 R0 oy
TEREEEMNIEN s . R RGN £ 48
PR R, ACE [ UG i oY B g,
G R R W 2R bR R HE T e . AT
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