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LR FERRATEMNIER, XA B RO = (AHP) 2 T 364740 % M 8y A E # £ F 3 (CRITIC) .
AHP - CRITIC A MmACEH E AT NN EZ S, RELFREZFEXRRBERR ORI I Y
ZH, XKV AHP-CRITIC B4 WM E#HE RN ERBENAZ A, (L H R ERR
THEHI2EE 0% LERN2 K, FX1.5h, 3 KBIERBEESITF4HMEY 89.69, RSD 1H K
0.63% ., hHEHWESHRRILERIERETAT, EAHRET, THTELRNH &,
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Study on Extraction Technology of Huowu Power

LU Peng — huai, CAO Zhong — da, SUN Yao — gui, SUN Pan - pan,SUN Na, LI Hong — quan, CHENG Jia"

(Shanxt key lab. for modernization of TCVM, College of Veterinary Medicine, Shanxi Agricultural University, Taigu 030801, Shanxi, China)

Abstract; In order to optimize the extraction process of Huowu powder. The extraction parameters of Huowu power
were optimized according to the single factor test and orthogonal test where the ethanol concentration, solid — liquid
ratio, extraction time, and number of extractions were used as influencing factors. The total amounts of 2, 3, 5, 4" -
tetrahydrostilbene -2 — O — 3 =D — glucoside , Icariin, Epimedin A, Epimedin B and the yield of dry paste were used as
comprehensive evaluation indicators and their respective weighting coefficients were determined by analytic hierarchy
process (AHP) , criteria importance through intercriteria correlation ( CRITIC) method and mixed weighted AHP —
CRITIC. The results showed that the weight coefficient determined by AHP — CRITIC is more scientific and reasonable
and the best extraction process is 12 times the amount of 60% ethanol for two times, and each turn for 1.5 h. The
mean comprehensive score of the three validation tests was 89. 69, and the RSD was 0. 63%. The optimized extraction
parameters of Huowu power have been verified to be stable, feasible and reproducible for the production.

Key words: Huowu power ; Epimedium ; Polygonum Multiflorum Preparata Radixex jextraction process ; Orthogonal test
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T2 B & IR S R, X E ) AL
HESEE AL, AHFRE < /NELAE AR B 77 L AR AR
IRAFAE, T LR B9 /N A 3R SR AT) 98 J2 ZE G 57
FEA TR, T A e B g B ) 3R A BN B A7
LN NS A SN A & AL
P ECERXG SR I R BRI | e 0 7 R AR A
SR M, RSB RIEE R, 2EHE N TR
SREEXG (9 A = P BE RN LA RE 1, TETE 2 1 1kl
A A R RIPAME AR, AU
SRR RERE ST T Ff My i T AP B AR 25— R
S, RN B AR, s &
ZREEYIEED R E SRy, BA SRR T2t
55 A FHE A FERIER/ NS, R APUER
THEAEE R T . 2020 Fitd 2 ) — R
WOSR A ELA o B RGP dE PR RE S T A A R
A AR R S R A H A
GBI GEHOR , AR 2R E IR T2
Hit TR e L 2 ) ) TSR A I RO R A ik
Mo SEAGFRIHAT I8 D) E AR L A ARG K R
X SR, SR THER A T 2

MG E o Gikb s H 2y, R
BBHZS, R, R CH, BFE B R, BAR
B BOPH AR SRS AN Tk, B BT
FERIA B eI RE B A B ms | fe it
I DIRE HUME HTARAEER Y e 5 A
B2y, PERGR, e H 3R, P B2, B
KM JEORG A 100 5 3 1 A DAk, BRAR 2 BT 5T
R B AU SRR ) s
oI LA T e | T BT 3 KOS R B AL A4 T
FRZH AV X S0 ™ AR U AR B A, DU BA
PHOURMAZ I , RSB F2E o] B 5 PIBR 25 b AT 2
7, SRR ) 3 B SERORN 42 L, Pk
PR HAT fi vy SN 7™ S P 8 M 803 2 TR A RICR
T SRR AR, R BURE AR G OR] < A
B RN — O B rp B 2 R 57

AW AERTTIRT TR EERD L, BB b 2y
HFIBAR, BT 58 BRI T 205, Rk HOT
KRR e A R AT DT A AR R

L FIAE R A FRA L R P T I FH 2 St

1 # #

1.1 L%  Agilent 1260 Infinity Il 7524 AH €%
X (ZEE Agilent 23 7)) ;B — 491 e#s 78 &AL (Hi 1+
BU CHI /A ]) ;SB25 — 12D #f /I i BE ML (7 i
YRR AR ) s TB - 215D HLF43HT K
V- (1R E P2 R R A PR A F]) s HH - 56 £ 15
TR T (VL5 4 35T 4 R ESC AR T ) o

1.2 &Kz X2, 3,5, 4 -URE_KL
i =2 -0 - B - D - HEBH (R RO H it
1582373 - 94 -2, & 8% ) EFE (T
489 -32 -7, & 98% ) WIEE A(Ht 110623 -
72 -8, i 98% ) HEEE B(HS 110623 - 73 -
9, HE98% ), T ILVEME IR AE MR A BRA
S WO T P B | N | £ T Ol i i (36
Fisher 2AW] ) 5 48 M E 2544, 9T db
B E AR 2 A R A

2 F &

2.1 &EMNE

2.1.1 &5t Agilent5 TC - C18(250 mm X
4.6 mm) (A% H; H R 30 °C, F#E 1 mL/min,
HERERE 10 pLy; R CHE TS RN . UL V(S
) V(IK) = 25:75 R 2 A Kl ik K oy
320 nm; FEFEMEE WIEE A WEE B S RA
W LLVLHE): V(IK) =30:70 i shAH ; &6
KA 270 nm,

2.1.2 MRBRIERGHE KEWE ROHTE
XIS IG s, 0 50% £ 45 2 20, AL 0. 3920
mg/mL (X RSN W, A PR B AR 1 e
E A HIFEE B XIS &, N 50% C B 2 2 A
BE, iR S R A 0. 3463 me/mlL, ] 2 R
A 0.2334 mg/mL #7252 B 0.2607 mg/mlL A& Xt
HEL it it VAR

2.1.3 BRRSERGF & AEEIRIGE SRR
0.1 g, BEIEHILH T, MMA 50% LBE20 mL, FX
FEFE R, A AN 1S min, F50% CEERMEIERRY
Hik, FEA), uhad, WERuER, RIS

2.1.4 PSR GEERG S BIFREUH] ]



- 26 - o B 2 J 5 2023 4F 2 145 57 45 2 1)

Chinese Journal of Veterinary Drug

S EFEEN I T 2 2 1y, FesdfE T2
AR iAo 1 % Rl 2 FE B PR B, ORG E AR H
PERERL 0.1 g, [A“2. 1. 37T FAYb BTk, Hil#5BA
PEGUR A

2.1.5 FEFHEK

2.1.5.1 FRGu@ENvE  BOFER S A5 B R
HRVAVRIE B, 0 I HERE A BIAR Y A VBAE B . —
FOIFERERILE 1, FEETT WAE A W%
TE B RS 0 (1R LR 2

|

A |
Y
C
0 2 4 6 8 10
/min

A - XA B - A C - Bl S B A
1 - TR
B1 ZXZWHEHPLCH
Fig1 HPLC chromatograms of Stilbene glycoside

t/min

A - RS B — it C - SRR R A
1 - WIEEGE A 2 - WIFEE B; 3 - BEFAET
B2 ZFEE=MEMKSH HPLC B
Fig 2 HPLC chromatograms of three flavonoids

in Epimedium

2.1.5.2 RMCRFE OREE WX A
TR R KT R S S &, X R S R AR IR % 2
4 .8.16 32 1%, 1RGN IR A WA IR W FE 2.4 .8,
1632 .64 15, $%AHN (9 €385 S5 4 2F FE I 2, 10 5%
WA, AT RN ARAR (Y ) , S5 vk B Ay o A
PR(X) e hIbRERZ, AT T, LR
BRI 1,

R1 KMXRER

Tab 1 Investigation of linear relationship

% =y R LM wg/mL
TORZHE Y=27.356X +10.722  0.9999  12.25 ~ 392.00
BEFEH Y=23.601X+73.693 0.9999 5.42 ~ 346.92
WFEE A Y=19.138X +28.27 0.9999  3.49 ~ 223.44
WIFEE B Y=19.141X +32.895 0.9999  4.07 ~ 260.68

2.1.5.3 WEERE OO IR IR A IR
AR, TR Y 5 S5 1 E S HEAE 6 IR
WG R O AT WIFEE A WIFEE B g
T AL RSD {H 43 3~ 0. 55% 0. 66% 0. 67% .
0.75% , FWILAHKE B RAT .

2.1.5.4 Rt OO BRI TR A R IR
AR — 0, FAHR 1 3% AR 0, 2, 4,
8, 12, 24 h BFHERE, AR 2R 2011 R
HIFEE A WIFEE B WETH LY RSD {H 43 Ry
0.62% .0.42% .0.47% .0.49% , FEWAXF IR 5V Wk
FNRA ST IR SV TRAE 24 h WRREE R 1T,
2.1.5.5 FmEMHKLE  BE -4, R4E
“2.1. 37 TR R A 0Tk AT R 6 it
R, T4 REORE I 1 €0 1% 4% 1 0 45 A4 1
i, WA ORGSR IR A A
JE B Y34 i o 0oy i oy 35.23.19.70.7. 12
11.20 mg/g, RSD 4354 1.55% 0. 48% 0. 78%
0.77%

2.1.5.6  JAERICRIRES  REEFRIC S BN
R ( R W1 35.78 me/g 7R F7E 1 19. 78
mg/g HHAIE A 7.10 mg/g WIFERE B 11.39 mg/g)
0.025 g, 36 {3, 433 EF 50 mL HEIEMH T, A
1 mL RS X BRI ( AR 254 0. 8931 mg/ml
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FEFFEH 1. 648 mg/mL HIZEE A 0. 625 mg/mL ]
F2%E B 1.060 mg/mL, 50% Z ), 50% Z.F55E
ZRE 20 mL, %<2 1. 37 W AR A A% b B ik
FTAbBE 2 JeHRE R A (i A5 R e, AR — R 2
W tE R WIREE A WIREE B AL [
WeR 4y 1 A 102. 05% . 99. 40% . 101. 04% .
99.14% , RSD {H43 54 1. 80% .0.43% 0. 41% .
0.40% , Z5RFWZ T2 MR R AT,

2.2 THEAEFME K785 BOR I ik 48,
AR IE 0.5 o/mL BIVRARIR ., K% Uk
RV 100 mL, EETREEAZELILN, 60 CKIF
7T, T 105 CTH3 h, BUBE TRELE10.5 h,
WHEER, MR THAE, THAEE=(n -
m,)/M x100% , m, NZE LM E, m, FTRES
ARG, M AR 2R A

2.3 REZRE BAITEAH 14 4, SRS
B FE (A) (ER L (B) AR A] (C) FIERIBOK £
(D) WA, VI RO & =P s 2
LR TR G AR 5 T4, $2
O )5 2.2 TN LA 8T RE, AT
HRE, HTREMEE, B2 1 BN 20E =
T B I 22 1L K — 2 A5 1) he

2.4 ExR%  TEATH A R S AR B, DA
CPFERIE(A) JER L (B) FRIURE] (C) AR
(D) AR, UKL =R iz # L
KT BERBNEGEEIE AR, R Ly (3*) 1E
LRI T, IEsCIRE IR & 2, 45
B Y="RKImESR/ m & a x NER
B+ SRR RN/ R i x A R+ TS
/B x A REL

x2 EXHEHERKFEL(3) X
Tab 2 Factors and levels of L, (3*) orthogonal test

Sk
KY A (2B B (MAE C (# D (42
W/ % ) /) A 1E]/h) WE/ )
1 60 8 0.5 1
2 70 12 1 2
3 80 16 1.5 3

2.5 FEIRNESHE T

2.5.1 AHP & H87E Lok 45 b b) 24 B M4
FHARSS, SR 1 ~ 9 AREEIR X 2R AT =
B Z A AR =AM BE R bt T2 Ak, &
AP AR . — 2K Mt > = Fh i E 2 A >
TSR, MR BRI, L3R 3,
FRYEAE PG ORI SPSSAU B 44:32E4T AHP JZIK
AT, NS IR IR SRR A L RS
RIYAE 25053514 0.5390.0.2972 0. 1638, —3K
LI F (CR) =0.0089 <0. 10, PR I J] W 4 B4 7
G EA RAFI—3E, SRASHIACE RECA R

&3 FIETEEREITS

Tab 3 Judgment matrix scoring

(&g o TR A EE A “HRR
TR 1 2 3
=R Z N 1/2 1 2
THR 1/3 172

2.5.2 CRITIC % CRITIC ¥ & —Fh & VLAY AL &
WRAE 7 i, B 3k 50H0 %) o 2 DR 06 R B0k 14
PITA AR bR Z 8] (78 S A vh 28 47 B Sl I
R BCE R AT IH — e Ab B, 03— 1R Y B &
SPSSAU 40 #T, 14 R LMt | = A e Z 0
T3 W ACE R 50 0. 2969 0. 4439
0.2592,

2.5.3 AHP - CRITIC  Z&& AL AHP 32 F W
RO T & F8br BB R, R T B T 2
THRLHE B A5 B0 X 25 30052 Wi B2 B2 1 K /N, CRITIC
BB T & 16 bR AL E R, 72005 18 T8
ISR SUNEREDO R TR NI (I A Ui R7S
ZiaER, WEEEHMIITHELHEE (0 gy crme) o
NN @ - crimie = Oaimr @ crime” 2 O e @cnme » A
TR R EER 2R AR R A AL 4 )
0.4785.0.3945 0. 1270,

2.5.4 AN RLE HBIRA AHP CRIT-
IC ,AHP - CRITIC Z-& A% 1E 32 ik g i) £ 4 7
TGV, G5 R I 4, fliH] SPSS 25 #RfFX) =
TP 5 B B VE 43 485 AT AH C R BT, AHP 350
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AHP - CRITIC ¥, CRITIC ¥ Al AHP — CRITIC ¥,
AHP ¥ FI CRITIC ¥ V¥ 43 19 #H ¢ & 8053 5 R
0.9817.0. 9212 0. 8854, = FH KM R FH (P <
0.01) ., AHP FI CRITIC ¥ %% $5 b5 AL H 52 B AH G
Z¥0H0.0291, T 0, H P>0.05, 0] AHP
F CRITIC 5 AL E RECA MG OE R, ik
JH AHP — CRITIC Z-& AR AN 0 45 51

x4 3TN EEGEIES
Tab 4 Synthetical scores of three weighting methods

2.6 B ILEWIIE AEHEIRECHB SRS 2
# 3 4y, B0y 100 g, PAGHBE H A F T2 4kt
CRR N =E S TE =T i

3 EREHH
3.1 2HEEREL KBRERULES(FS1~5,

6 ~ 10,11 ~ 14 AR Ny B FE | TR 1L 4 HR ]
B ZIREG) . HFES 1 ~5 BSSRT A, b
PRI h e B2 (3, 343 SR I 2>
HAEMRE R 60% P43 fie ey, PR G TE 38U 56 vh
R U BE KB R 60% 70% 80% 5 HF 5

R A CRMC  AMPSCRINC 610 g AT, BEE TE LR, ST
: o o o BRI, IR IR Jo 1012 Wiy, BRIt
s e o o 5 TE AR R B A K 52 b 108 12 1212 165
. 68,24 % 23 %6.21 HUT 5 11 ~ 14 AR TR, RGPt [R] i
5 81.05 8. 14 82.90 VS mis b, JF7E 1.5 h ik, itk
6 77.00 80. 42 78.88 PR A A K B 0.5 h 1 h 1.5 h; FiiiY
7 85.35 79.83 85.03 T g 23 S 3 I B BBt X P BOSUR A — 2 1Y)
8 74.65 79.41 78.07 AU STl | W3R € PN B Y S O = W)
9 67.83 75.64 72.17 123 %,

x5 BEAEZAMZITSER
Tab 5 Single factor test design and results
) JREA L/ (mg - g !

E UE?‘?&AIE/% El?{?z]it/% T%E‘Hw;‘l‘ﬂ/h %%H‘x‘(;#z/?k o (::Lp;.;g@ﬂz),ﬁ] R SR
1 0 10 1 1 12.41 13.47 12.6 36.00
2 20 10 1 1 22.21 25.12 13.1 58.74
3 40 10 1 1 29.98 33.54 14.64 76.89
4 60 10 1 1 24.80 48.20 12.38 80.28
5 80 10 1 1 23.12 48.93 10. 14 77.14
6 60 8 1 1 24.31 44.20 11.10 75.52
7 60 10 1 1 25.21 45.62 11.32 78.01
8 60 12 1 1 29.57 43.00 12.28 82.35
9 60 14 1 1 28.73 42.48 12.46 80.94

10 60 16 1 1 33.21 41.61 12.62 86.28

11 60 12 0.5 1 23.41 44.76 10.76 74.55

12 60 12 1 1 27.87 44.35 11.72 80.79

13 60 12 1.5 1 27.24 47.51 11.5 82.35

14 60 12 2 1 30.99 37.59 12.94 80.32
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3.2 EXR®RE MIE AHP - CRITIC ¥ & 1L
HRBOTIE RIS S R T L5 V), IR K
THEERIWEK 6, Mk T, RIEER 6 E
(R)BR/IN, AT IR ER KRN C>D>B>A,

2H =

PRI HCA R B KA &, I RiE T LN
A,B,C,D, ., FIER| LB (A )KL A K2 (1
FHZEARK, EHAHRIBCGICR (52 e d5e /), 0 FH A
TRRY A, , RZHERR T 20 A B,C;D,, Rl 12

FHER 7 AT, DO PR 3R RIS T i 2 5 it 60% B9 SEEIFRMIR 2 K, B 1.5 h,
F6 EXRESITSLER
Tab 6 Orthogonal test design and results
B/ (me - o !
Y e W RRMEA RKEOK :ijﬁ: ;;ﬁ;ﬁ;ﬁ TR SR
1 60 8 0.5 1 22.32 43.40 11.47 72.04
2 60 12 1 2 35.80 36.54 16.00 87.58
3 60 16 1.5 3 36.10 30.00 18.39 84.42
4 70 8 1 3 36.04 35.50 14.76 86.21
5 70 12 1.5 1 28.34 46.24 12.37 82.90
6 70 16 0.5 2 25.34 45.09 13.63 78.88
7 80 8 1.5 2 34.49 39.50 11.42 85.03
8 80 12 0.5 3 23.44 49.12 11.46 78.07
9 80 16 1 1 18.87 49.58 11.16 72.17
KI 81.35 81.09 76.33 75.70
K2 82.66 82.85 81.99 83.83
K3 78.42 78.49 84.12 82.90
R 2.92 4.36 7.79 7.20
KT HENK 3.3 REBIZMBIE R T2 M5 uEZsHE W
Tab7_Analysis of variance K8, 8 M, B FILE A IS
PR YOE RME AE P PR Rsp T 2% , EOPS5EA AR T 2 HTR
A 56.61 2 28.305  0.471  >0.05
B 57.594 2 28.797 0.479 >0.05 %‘E‘J%%lﬁ%\o %%%%%iﬁ%E’JTE%%,
C 194.287 2 97.143  1.617  >0.05 T E A A B R L AT TR R
D 237.604 2 118.802  1.977  >0.05
e 540723 9 60.08 il 2.

HHRF0.05(2,9) = 4.26

®8 REIZHBIEZER/ (mg-g™')

Tab 8 Results of extraction process verification experiment/ (mg - g~ ')

s AT IR A WL B =R E 2 A TR R/ % LRI
1 19.17 6.88 11.04 37.09 36.23 16.79 89.13
2 19. 66 7.11 11.28 38.04 36.61 16.76 90.37
3 19.30 6.95 11.02 37.27 36.53 16. 66 89.58

SFH 19.38 6.98 11.11 37.47 36.46 16.74 89.69

RSD/% 1.31% 1.69% 1.30% 1.35% 0.55% 0.41% 0.63
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AWFFEAE A B 4 AT D3I 2 A5G
SCERE, PR T OR SR AR VRN RS Sk b ol
o B AR B 4R 4501 AR WA
A FHFEE B =P BRSSP i R R R IO
AR T IR AR B o R R
TP, YANG S5 AF5E 2B — 2R IR H 2y
REYGSR D - P FLBE o 2/ BRUFIE R 41 S L e
MITHEL /N EE R, AT WA A IR
FE BRI B P AR AR, TR SRR N
SRR EEIE Ry, BA Pk A A 5 A
SRAEMIER, GUO % Bt 5% 2 W o 4 5 T
[EATE R R oy U vV OB Y= o f S Y LB
GLONIL 1) JE TR A Ak

TEPRAE B R O R Wi
FE A HFEE B DUBN A 00 B i DU ), A
ST VLR NS SR — Bl 2P
U HPLC 751, (HERZ R BCRITFA B,
SRR T 43 N A8 R 0 T RN S =R
W o 5 B, R SR B I E 7 S IR
T EZ5H) 2020 fi—FBAT B LI R AR,
YO EE L, BRI T, S B AE
S SRy R AT SR Ok, AR
MR A S B I E i S R T (P E 2
H)2020 FiR— L AR Mk HZ ik
K, FR 850 35 min A RESE A I, PRI
MARTE T WS G A H A, K = R B
g Fsf 1] i 455 2 20 min 14,

FEVERR Z AR AR AN 7 IR, A SCHE ] AHP
R REE—E RE R LRI v 25 A AR e A T
(R, (B2 532 FFIB A2 , 2 Ed A 5
% UL)E T, CRITIC ¥4 B g AR B0 A Ik 2 v A
PRI A DG K R R UE M, (HERa % IEEE i
[ 2K FR ., AHP — CRITIC 254 A i W 45 &
T ERWF IR, TEF SRR ECR
{18 ) Fsf ST 504 A B 00 2 L& P, PRt i
AHP - CRITIC 58 IAE X 1F 281 9 1 45 SR 3k 17
I3HT

5 & &

KF AHP - CRITIC ZE & MAGEEZS A 1E S5
ek th 4RI T 2 bR AT E R MR, AT
AT ED B,

S 230k
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