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Optimization of extraction process of Wuzi Yanzong plus and minus Recipe
based on pharmacodynamic screening and orthogonal experiment

XU Bo!, JIN Fang'!, CHEN Jian-bo®
1. Department of Traditional Chinese Medicine, Jinhua Women and Children's Health Hospital, Jinhua 321000, China
2. School of Medical, Jinhua Vocational and Technical College, Jinhua 321000, China

Abstract: Objective To screen the extraction process of Wuzi Yanzong plus and minus Recipe (WYR) by pharmacodynamics and
long-term toxicity test, and optimize it by orthogonal experiment to determine the best extraction process of WYR. Methods
Long-term toxicity experiments were carried out on different processed WYR samples. The penile erection latency and sex hormone
levels in rats with kidney-yang deficiency were used as pharmacodynamic indicators. The results of long-term toxicity and efficacy
experiments were combined to screen out the optimal process plan. Using the content of ingredients and the rate of ointment as
indicators, the orthogonal test was used to screen the optimal level of different extraction processes and verified. Results Long-term
toxicity test results showed that all mice survived healthily and no obvious toxicity was observed. The results of pharmacodynamic
experiments showed that the extracts of Morindae Officinalis Radix, Eucommiae Cortex, Taxilli Herba, Dipsaci Radix, and
Glycyrrhizae Radix et Rhizoma Praeparata cum Melle were refluxed with 70% ethanol, and the remaining medicinal materials were
extracted with 70% ethanol as the solvent to obtain the best extraction method of WYR. The suitable extraction process was as follows:
Morindae Officinalis Radix, Eucommiae Cortex, Taxilli Herba, Dipsaci Radix, and Glycyrrhizae Radix et Rhizoma Praeparata cum
Melle were extracted three times with 10 times 70% ethanol for 2.0 h each time; The remaining medicinal materials were percolated
with 10 times 70% ethanol at 1.5 mL/min. The medicinal herbs were firstly soaked for 16 h before percolation. Conclusion WYR can
significantly improve the penile erection latency and sex hormone levels in rats with kidney yang deficiency. The optimal process

conditions are reasonable and feasible, which provides a basis for the follow-up development of WYR.
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Praeparata cum Melle

TLFAT5E I 7 (Wuzi Yanzong plus and minus
recipe, WYR) =Z697 5 FISFIERI LT, HE
WATT AT TR, R 15 g0 KR
W10g. EHT 10g. McT 10 g. FMT 10 g.
ST 20 g EEERK 10 go HuT 15 g #1415 g,
FAA 15 g BET 15 g RHEL 3 g BT (BhD
15 g 2R % B AANE R 1EN, H
THE R T EMMEAT . B, BE. R
SR, WK ER TR AERE. B REE. B
TRE BHE. BHAERE. BEM DR EGE,

HAT, EJ7HRI 5 L 22 LLINE 8 bR %
B RBEATIRE, T2 5 g R A IR T AR 245 28014100,
ARUEHIBL T 4 DM WYR FIFEEU L2007 %,
X % LR AT KRR PRSI AN 25 RS2, e
B AR IOT RZIP, IR IER RS, PAE A
MFRAR LT & BRI AT 2 5 B 7, i
WYR [FH2I T2, A WYR [HE T Z 12 b4 22

(S
1 XS
L1 {4ER

Agilent 1260 =80 (5, L UV ALI#S
DAD il 2%, SE[E Agilent A F]; Mettler AES0 H
TRV, Haz—, HiLHRE-FER 2 AF;
Sartorius BT25S Hi7 AP, + 702 —, FEAM
Rt bs) AIRATR; SB-3200 DTN 75 I
BB, THEEH ZAEMRHE R ERAF .

1.2 Zfh KFSHR

EEFE Epimedium brevicornu Maxim. (L5
20170511)« R2E8E Euodia rutaecarpa (Juss.) Benth.
(5 17110804). HEH T Rubus idaeus L. (L5
17101525)+ MIfE ¥ Lycium barbarum L. (#it5
H17100908). 3% Morus alba L. (35 H17120511)+
&P Rosa laevigata Michx. (fit*5 H17120506).
Bk K Morinda officinalis How (it'5 W17100602)-
W Bk Kochia scoparia (L.) Schrad. ( fit =
G17080704) ¥4 Eucommia ulmoides Oliver (#t5
G17120507 ) « % & 4 Taxillus sutchuenensis
(Lecomte) Danser (ftt*5 W17110909) :Wr Dipsacus
asper Wall. ex Henry (#lt'5 W17101502). H &

Glycyrrhiza uralensis Fisch. (L5 W17090703). %
HI ¥ Plantago asiatica L. (51, #t'5 W17120804)
W =M T =AM E A RS E AR, LA
I TR 2E B AR 25 0F 78 AT S KT %  5E
BFE (PEZGH) 2015 SERR—EBAHICHEE s xR
AT R (LS 110703-200726). JI4:H 2 H VI
(it 111685-200802). ¥EEFEFH (LS5 110737-
200312) ¥ B 1 i 2 R E AL RE s 0 R
M7 21 Ic (LS 100478-201503), _EifF4lifi e
VIR BR 2w 5 LA 56 R 5T B 20 203 KT 98%:
P RN Tl O BE, FEIHAK RZERK, HAR
A AR5 g Al sl o fr 4t .
1.3 B

@ SPF 2 SD K (&) 180~220 ). 1@
& SPF 2 REAM/INE. (AR 18~22 g), WWHHT
LA SO, SV mTiES SCXK (H)
2017-0001 .
2 FHEEH#R
2.1 HEEE

R 4 MERTZE AR (T8 1 NS
KR TE 2 4T 710% A NTE R AT IB .
T2 3 AEECKR. fhfl, 54 2L, & HE 70%
CTEEISREL, 13I8 HRAMH 70%CBEN
WHEATIENE, WERBIRI: IMAEERRIER. T
4 AT 70%CEERIRIERO FEEZM, W46
HETER. R TH&EH, FEmits ok
S18051901. S18051902. S18051903. S18051904.
22 HERBIZIE
2.2.1 AFEREUTZ WYR FEFL /N B ks
5 /NER 90 A, MEMERE, AR 18~22 ¢, BEAL
9, B 10 R ZBEAZEIK 12 h, WA ig
BT AEHEEK, HA 8 Uil T KA 4 F
TERERIRT, AR RFIRA, &
HU B KR EWRE 2.0 g/mL, & KEZHER 20
mL/kg %5 TS5 259 A 2 40 g/kg (R ZE R 211
100 £514)ig &5 24 s fI% 77 = 2H DA SR A0 259 A2 24 20 g/kg
ig 452, LAY 8 . ME/NRM— BN, &
. TR KB . e, i E AT
TGO, BRI E 1R, ARG &2
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(1) BRI 70 HUErE SD K BRIE MM 77
1 FEAT 2 3BFAR, ip 3.5%/KE&EE 1 mL/kg #RE,
HEEIIRER R, BRXTHRAAAL, 2543 b oum) =2
M, ARG im Fa R APTERG.

(2) S B EE, FFRRFEARY
M5Ea@sa, rafem KRB 10 2H: X HRZH
B AR L R UIF I AN B o) 2 HFAR D A
HH; 4R TZE WYR & KFIEA. WYR K5 &
Hix 2 2.52 ghkg ST NIRIRFIED ig 4524,
A %A 24 5.04 g/kg R T AR BR 2 £ 78D
ig 425, BFARYGHAIA ig 45 T IR E 7%
Ko 1K/, HEELLH 4 .,

(3) MIZEFEE RN E: KRIRGZE 1 h,
KRR I, PR 25 e A B R /K I 0 ) Z5AR 56, LA
SR G, g BT87-2 2 e sl A4 T A )
S R AR TS TR BRI 2R AR, 45 TR0 FE R
WHRFEN 4 mA), DIRDIRIC T NI 4h 22 B 2590
LR E] CEIER R .

(4) IMEH &S Fabataill: %240 KR ip 3.5%7K
A 1 mL/kg RIS, IS5 Z BRI, A5 Iy e [
J& 3 000 r/min &0 15 min, 208 MLiFE, —70 CIKIE
TRAF & . FRCH e ek 35 20 (T). ik
ApiE (LHD. SRR E (FSHD /KF.

(5) Hmabs: IR LY +5 Rox, HELL

BIEH, AT RER, KB RR/MEIER, BrA /MR
BIFE . AAE/NRR, FREIRAT AL S L 32 B AR A
o, REIBEZEIR, ZE95. SERFRR. £
HH SO0 o5 245 7 B 22 4

(2) ZRsEse g R Mk 1 BN, B KR
5RFARALRDEBERIPHELEL (P<0.0D).
ERAIA LA, WYR & L2 EAEALIGE I 5
P 2K R 220 A X e v, I B 45k
RSB (P<0.01); HA T2 3 HAR & .

1 Ar I, AR E T KT S50 IRt
W IEC (P<0.0D): SHEBALLE, WYR & T2
mAEAINTE T KA e (P<0.05. 0.01),
$E7R WYR & LEZmm &A1 T 2 WEMH: %
M IMiE LH L RARA: A IMTE FSH /K- 5%}
FRZH LR 2 T (P<<0.05), WYR & L2 &7 &
41 FSH B AH A P fA%, (AOCH 1.2 3 B R F%
ik (P<<0.05), W] RESE 52 AL H SCRFAH AL 2 3 R 1)
B 38Xt FSH R T 6 s st

SRA KR IE DI ZE R D R AR I R K P (3R
D BRI, fEReEMMRMERNT, T3 1k
AR LE, ML SEERNT T2 3 AT 5
23 BEX. #fh. RHFEE. Sl KEBERRRE
HMIZEE

231 THE EAENT 4% (R EZ ) 2015 4

®1 BFARA. HREES5 WYR ZELZSHELHENERERRAZNEBRMFMEH R KFHLEE (X £5,n=10)

Table 1 Comparison of penile erection latency and sex hormone levels among sham-operation group, model group and each

high-dose group in rats with kidney yang deficiency (X s, n = 10)

2H 53 HlE(gke™) GES FavcN i T/(ng'mL™") LH/(mU-mL™") FSH/(mU-mL ™)
BRFEARA - 25.33+3.31 7.18+4.23 14.59+2.43 5.394+0.40
P2 - 48.891+6.794* 0.34+0.06** 13.55+4.51 6.30+0.51*
TZ14 2.52 27.85+3.14%% 0.44+0.05° 14.33+2.74 5.90+0.89
5.04 25.01+2.76%° 0.46+0.04" 14.68+3.09 5.71+0.67
TZ24 2.52 23.02+3.90%° 0.48+0.09°° 13.19+3.98 5.66+0.77
5.04 19.62+4.65%° 0.50+0.08°" 13.75+4.54 5.984+0.65
TZ34 2.52 19.06+3.44%% 0.58+0.08°" 14.45+1.66 5.501+0.84
5.04 16.67+2.88°" 0.61+0.05° 15.04+1.24 5.12+0.71°
TZ 44 2.52 23.56+2.95%% 0.50+0.06"" 15.2942.43 5.681+0.80
5.04 21.74+2.69%° 0.53+0.09°° 15.81+1.90 5.85+0.69
SHBFERALR: *P<0.05 **P<0.01; SEHBMHANLE: “P<0.05 ““P<0.01

AP<0.05 44P<0.01 vs sham-operation group; “P <0.05 24P <0.01vs model group
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R 713347 o Agilent 1260 (A% (F &G HUS K6
#8); 1%y Diamonsil Plus pm Cig £ (250 mm X
4.6 mm, 5um); VAN NFEE-K (3:197); KM
Wi 1 mL/min; A3 30 °C; #EFERE 10 pL. g
PR H A R U v AR T 2 000,

232 JIlgEWiat v fpEsEmEl % (hEY
#) 2015 FERTEIET . Agilent 1260 (i (UV
Krie%); fAifH:y Diamonsil Plus pum Cig % (250
mmX 4.6 mm, 5pm); FEIAHANZHE-K (30 1 70);
AR R 1 mL/min; #3530 °C; KK 212 nm;
BEFERE 10 pLo BEARESAROELR N S 2 VI g5
AMET 3 000

233 EZRBEERER TZ ERSR K
Befih b, U HUA S B (A SRR 20 (B)
PEHUET (] (OO, $REURE (D) NHERRE, &
RIZIEE 3 MK, RERESAKFIE 2. #HLATT
AR K 10 g Fhfl 15 g, RawA 15 g, S
15 g FISCH 5 3 g 544 4E 9 1, B Lo(3*) IEAZ B3R

ZHEHAT RS, I8, SIFIE, AR
Fa W I — s EALAM T 25 mL &4, maiER
ZIEE, %21, LL0.45 um MIRFLIERIET, HUakiE
AT 9 A A I

CRE T IR IR 2 TR SRR bR L 1 ' S B2
MAETT &, ASCISUAHE . i Wb n &
A Cp) FINEEWT B VI TR 25 (po) AN
fabr, KHLEEVPMEHATEAR OB, AUE RZHUH
BN 0.4, METHENISW 21 VI N 0.3,

2 =1 R 2 M R

FRbR L S = FERR LA 53 AR bR LS SR IR 2 M

SEVTF = (8 2/ R KAA) X 0.4+ (y1/pimx) X
0.3+ (w2/y2max) X 0.3

ST SER WK 2, TESMMERINE 3.
R 2. 3 AIENAS R A SR A VP43 RS2 e K /N I
N C>D>A>B, M C eHERSE R A B M
(P<0.05).

CREEMAIT ST ES AR, [BERER

£2 ERERIZ LGY) EXREEITSER
Table 2 Design and results of Lo(3*) orthogonal test of reflux extraction process
TR AMfE B/% C/h D HE % wi/% wl% ZEETVE %
1 8(1) 60 (1) 1.0 (1) 1(D) 25.15 1.36 1.83 68.79
2 8 (1) 70 (2) 1.5(2) 2(2) 33.82 1.75 227 88.99
3 8 (1) 80 (3) 2003) 303) 35.71 1.84 2.51 95.19
4 10 (2) 60 (1) 1.5(2) 303) 33.47 1.92 2.29 91.52
5 10 (2) 70 (2) 2003) 1(D) 39.20 1.51 2.44 92.76
6 10 (2) 80 (3) 1.0 (1) 2(2) 27.63 1.42 2.24 77.15
7 12(3) 60 (1) 2003) 2(2) 37.96 1.76 2.32 93.96
8 12(3) 70 (2) 1.0 (1) 303) 28.03 1.62 2.14 79.49
9 12(3) 80 (3) 1.5(2) 1(D) 36.58 1.67 2.08 88.28
Ki 252.97 254.27 225.43 249.83
K> 261.43 261.24 268.79 260.10
K3 261.73 260.62 281.91 266.20
R 8.76 6.97 56.48 16.37
R3 ERRRIZHESN HRHU T2 A3BaCiDs, 45 AR ZR R K/ SERR A
Table 3 Results of variance analysis FERRAEE, BRHEFRIEE T2 8 AB,CiDs,
BES Wz V75  BHHE FE BEN RUERROR . FhAf . R4, S, K HELLL 10 f5 &
A 16.488 8 2 1.662 0 70% L BERIFEEEH 3 ¥k, BEK 2.0 ho
B 9.9209 2 1.000 0 234 WUESEE CAMRZ L2 MR e e, RE
C 582.468 3 2 587114 P<0.05 “23.3”7 Iﬁ'fjﬁﬁiéﬁ%jﬁ‘ﬂl 3 ?Hﬁﬁﬂ%l&ﬁfgﬁlﬁﬁgﬁ, g
D 45.628 9 2 4.599 3 R 4. FrATRFMES B4 RS

Foos(2,2)=19.00 Foo(2,2)=99.00

BoEaEr, H&FEFRE RSD /N T 3%, Rk
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Table 4 Results of verification
RS HE /% wi/% w2l%
1 39.02 1.83 2.43
2 38.76 1.97 2.56
3 39.44 1.89 2.37

) T2 RE . AT .

24 HEAMERENIZER

241 EFEFMERENED 4% (PEZH)
2015 FRRTVEBE T . Agilent 1260 il AX (UV Al
#%); 834N Diamonsil Plus pm Cis £ (250 mm X
4.6 mm, 5um); VAN OHE-/K (30 07005 A&
W 1 mL/min; A3 30 °C; #EFEE 10 pLs A
B 270 nm. FAISIERBEL R FE HIETHEAMCT
1500

242 HikTREET o fEEllEl” % (hEZ
By 2015 FERTVEET . Agilent 1260 iy (3§

RICHCFREI AR )5 L34+ Diamonsil Plus pm Cis
M (250 mmX4.6 mm, 5 um); sl HEE-K-
UKBERR (851151 0.2); HABUAE 1 mL/min; FHiR
30 C: #EFEE 10 pLo BB B 72 Le
WS AMIRT 3 000,
243 BRI EPSLIG A E, kR oA
BN (AL RIS E (B). BMARRHE (O
MR A (D) AELERE, A FRIEIR 3
MK, REREGKFAE 5. L HLETERBRILR
i3 9y, FZHR Lo(3%) IEASHiHR B TIB
W, RIS, A RN — e s i
BT 25 mL B, I EE R LI, #2250, BL0.45
um TALIEIEDERL, BXEEIETR AT 9 Atk VA
LRE IR 2 v B AR PR B S R 2
MAELLTT R &, A SEEG AV -8 1 i & 70 2
(o)) HKTRTH e FTEDE (0 UAHEERN
P ERR, SRHSGRETEMEATHE L3, 4645
A E RN E RN 0.4, FEFEET MK 721

£S5 BEREIZ LY EXRBZITSER
Table 5 Design and results of Lo(3*) orthogonal test of percolation extraction process
I Tas] A% B/ C/(mL-min™") D/h HE /% 1/% /%  GEEF %

1 60 (1) 8 (1) 1.0 (1) 8 (1) 15.67 0.48 1.85 76.19

2 60 (1) 10 (2) 1.5(Q2) 16 (2) 18.56 0.54 2.48 92.38

3 60 (1) 12 (3) 2.0(3) 24 (3) 17.80 0.52 2.08 85.08

4 70 (2) 8 (1) 1.5(Q2) 24 (3) 18.48 0.63 2.35 94.93

5 70 (2) 10 (2) 2.0(3) 8 (1) 20.25 0.59 2.39 97.01

6 70 (2) 12 (3) 1.0 (1) 16 (2) 19.73 0.60 2.30 95.37

7 80 (3) 8 (1) 2.0(3) 16 (2) 17.94 0.57 2.15 88.59

8 80 (3) 10 (2) 1.0 (1) 24 (3) 16.38 0.51 2.10 82.04

9 80 (3) 12 (3) 1.5(Q2) 8 (1) 17.55 0.49 2.05 82.80

Ki 253.65 259.71 253.60 256.00

K> 287.31 271.43 270.11 276.34

K3 25343 263.25 270.68 262.05

R 33.88 11.72 17.08 20.34
Ic #1403, xo6 BERMIZHENHER

i = (B R/ B R K )X04 + (w1f Table 6 Results of variance analysis of percolation

@1max) X 0.3 (@2/@w2max) X 0.3 extraction process

SR SAERIE S, HEAPTNE 6. HE A% RETHH ABE FHE  RE
5+ 6 T IR 20 42 A SR OB RN IR Ay A > AL amasEz 2 1006 R
D>C>B, (L # [ FAHHHLS R 535 P B oo e
(P>0.05). G AT 575 AT, SR b mmar 2 so000 %

MBS T Z AsBaCsDo, 45 A PRI R K/

Foos(2, 2) = 19.00



hE 2

Chinese Traditional and Herbal Drugs 35 50 % %5 6 3§ 201943 A

* 1359 -

SEPRAE PR A RS, ik RS GBI T 2N
A2BoCoDs, B 10 fi5 5 70% L EE 1.5 mL/min 13
FEHL, BTSRRI 16 he

2.4.4 IRUFSCLS  ONFRGRZ LR EE, MREET
HeSE RIS TR 3 A T SES, SR E 7.
BT Fabn R 3MH 5 R4S 50 45 S i B #2200
HA& a5 RSD ¥J/N T 3%, RUAMLEN T E540F
BN 4T
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Table 7 Results of verification

A HE /% /% @2/%
1 19.94 0.61 233
2 19.79 0.63 2.38
3 20.07 0.60 229
3 e
JE T S0 B A SRR A A, H R E 5

(i & L2k 2 LIEAS RIS N E, W T HE bR
5y, RAESEIL S G IRIT RO GG T 24 2% % T A2 B
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FP PR AR, DR b 245 52 07 1 R R AR Th R
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Wik b, ASELG 78 03 2 IR AR AR AR AE IR 2544 i
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