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Abstract

Objective: To explore the dissolution behavior of icariin, the pharmacodynamic component of
Herba Epimedii from a prescription herb of ShiZiQiangShen]iu, and to provide a basis for short-
ening the preparation process cycle of ShiZiQiangShenJiu. Methods: Three factors with three levels
of orthogonality were tested, including soaking temperature, concentration difference, and soak-
ing time, to determine the content of icariin by HPLC method, visual analysis method to determine
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the optimal process, and extremely poor analysis method to determine the main second relation-
ship of each influencing factor. Results: The main and secondary influencing factors on the disso-
lution of icariin in ShiZiQiangShenJiu were in the order of concentration difference > extraction
temperature > extraction time, and the optimal preparation process combination was 45°C, 150
rpm, and 10 h. Conclusions: Using the content of icariin as the evaluation indicator, the medicinal
materials were subjected to warm soaking pretreatment. Under the extraction state of shaking at
45°C and 150 rpm, the extraction time of ShiZiQiangShenJiu can be shortened from 20 days to 10
hours each time.
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1. 5|15

W5 DR R 2% — 5 Lol A TR T 2530, 29150 70 BN 2G5, AMERHE T R 2R 1EFRAE
TG T B I, T By K TR s AR Y R[] 259 ARSI T (68, PERURRE . Zaefa R I
TR e N T IRIR[2], HATZ5E = SRR % 2, O 588 AN25i0 = 15 BIHEHE[3]. 2578 1
FONEA RGNS B FRSREGE . A EREGEEE, AR 0 P TR A PR AR R
&[4 [5]

| VG (BSOS [ 247 B20020708) 2 [ 52 £ i 24 it B B SR kvt () PR ABE 24590, PR M AT
PR, IR KB, 40 AR, &7, 30k, S, 8. A, Ba 7% Hhkd
ZiH . ThREFIE NG BIE, & T EBAIR, FEWTEFERA . BMER. 2. ERRKSE .
TR TR 3 iRR, FGRSENE 25008 20 K. 20 KA1 5 K, JFHREHE 20 REA TR
Jift 65 K[6]. il & T2 A= 8eRk k. AFARCGREET S ENER, KA IEZRBIEEE T
5B ) £ TR R TS A R 3R, 4R R T T A 2R AR AR A

2. ¥
2.1. @RS

TEFREEbREM, 200112-210503w, VL75KIEEEARHEA R AR Mifc 74, ZY003-20210701, :
FET4E, 21061001; K& S;, 21012701; Y374, 21070201 ; #2214, 21031201; ¥¥ /K F4¢, 21052201;
BiBHSE, 19112801; #thik4s, 21032201; 11ZE#i4t, 21022501; 4 vi14t, 19052001; k45, 20081401;
ZEMWrgE, 20020501; A48, 20092901; PHEES 4, 21061410; PIH:SE, 21030501; B 48, 21050401
DL b 25 35 S e B A M R 2 R A PRA BRI

JEE S, Z2J114-171201; &4, ZY008-20210701; ¥EFEF4, ZY060-201201, DL EZHf ¥ M1
TESR 2 B 5 R o

dE3%745, 1905058; 4L, 2010017; T &4E, 2004020; #kE4:, 2003052; #45LT14t, 2103048;
&PE48, 2003001; 7148, 2105003; PIARZESE, 2010094, DL E2M N 2@ TR A

W
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PR 23 ] A o

FEE 7 drali, 20200313, HEZ &R ZHRAFIA R AR BT B4, 20221011, [ 254 B4
FIAR AT CREEE4E, 2022082503, 14 /Kt HER Bikal, 20190801, R AW s V5
PHE IR I 60% (VIV), B EgL, DUNAZEIDARA R vKBE e, 20210322, | R ipill g
Eil§

22. EERE

ME104 %o 7P (HpRr it A £2); 2 DhREM LR BETTAHRR L fh A PR A F]); SHA-B AR
TR AR a (i IH R I A28 A BR 2 7]); LD5-2B 7 eyt 85 -Co LT AL = AR BT 25 A PR A 7). YRE-2000 7Y
Tt 78 RAX (R ST R DAL AT B A 7)) ;. LC-20A B & MOBAR (i A (H A< i) ;. KQ-50B AU 5 B
Veds (Rl A= A FRITE A ).

3. FAES&ER
3.1 EXRE+FEEE &

TETSLIGHEAN b, DLEEEI NH SRS, BARIEIE(A). IREZEB). IR0 (C) N H LR 3 (K JE
ZERRARY ST R R T2 4i0), AR =K, RA L3 IEZ R AT
[7] 8] BIFAKFERLAE 1, IEZRR B WAL 2.

Table 1. Level table of orthogonal test factors

1 ERREEREKFR

E3FS
¥ e - S
A lJE(C) B R 1% (rpm) C 4RI [](h)
1 36 50 6 6 15
2 45 100 8 8 2
3 50 150 10 10 25
Table 2. Orthogonal experimental design
2. E3TREERIT
(1) A:B;C; (36°C, 50 rpm, 6 h) (4) A;B;C; (45°C, 50 rpm, 8 h) (7) A3B1C3(50°C, 50 rpm, 10 h)
(2) A1B,C; (36°C, 100 rpm, 8 h) (5) A;B,C; (45°C, 100 rpm, 10 h) (8) A3B,C4(50°C, 100 rpm, 6 h)
(3) A1B3C3 (36°C, 150 rpm, 10 h) (6) A;B3Cy (45°C, 150 rpm, 6 h) (9) A3B3Cy(50°C, 150 rpm, 8 h)

il 2% T2 B Bk 204 43 D R R R (4 i I 24 B 5 ), IR T RS, NS AE,
BAEST, IMANAAEEK 100 ml f5, EHREEERZZF 20 min [9] [10]. IV &2 HKAH
200 mlREIFTHIT, AR ERH 2, BRSO RL 5000 r/min FRIEEE B 20 min, B0 JEELEIEWR
#FH: BRI SE U, IR EIERG I, A K IREOBORE AR B AR, gl
17K 500 ml, JANEEAR IR 4 FIRR IR, SRE R E R, KBS E, BB O =R
B S, BIEWSRPIKEFE: InvkeE 30 g, MEEK, AR, naifk/KE 1000 ml RS+
FrE, e, ECRIEW, BRAR.

32. BXEESENE
K HPLC 3, il 2644: Promosil C18 {4 i45:(250 mm x 4.6 mm, 5 um); JishAH: &AL A R
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ERAET] 4%

2, BN 0.1% W E/KIEW, HEATEEEEVEM, Vel ik & 3; JE: 1.0 mP*min™t; HHR: 40°C; BERE
AR 10 pL [11].

Table 3. Gradient elution method
= 3. BEERSGE

i L] A (2 B (0.1% R /K )
0~10 min 15% 85%

10~15 min 15%~18% 85%~82%
15~20 min 18% 82%

20~40 min 18%~35% 82%~65%
40~42min 35%~45% 6%~55%
42~75 min 45%~85% 55%~15%

LI ERAEM R

(1) VRAXTHE SV A5 RS R E R E A T AR 0.0020 g B 25 ml FEHF, N2y 20ml R
MR, P EEMBEEZIE, 1 0.22 um ffLuE I S RN A3 A 76.56 ng*mi™ i 2 8 o) IR T v
o

(2) AV % AE 2 B A IR0 H1] 45 11752 B 9 it % 50.0 ml & 100 ml Z& & MLH, ¢
R LB KR LIRAEEZ) 20 mls IR FE A 100 ml 230 =k, F D stk e 28 & 3%
FE BN o /KR IE T B 30 ml #REFEHL 3 K, A IFFHGHE FRBmF . BOEss 2R R4k
AT, HOEPESRE SIS ER 5 ml RS, IR ZEZIERS, H 0.22 um HfLiE
fE S e RIS

(3) VzhAH B HUBCH] . AEZEEFEZ 1.0 ml B 1000 ml A&, At /KB 2% B4, A
SEN1S 0.1% R /K TR -

K2 I P A TR TR O IR A VBRI O b TR B AR AT 10 ub, A HIEA i
A3, 0336 E T P (FF I 2 VAT o 2 2 T T R VA TR (L) 5 7 o B T 3K A VU e 0 PR DL ] 1~3) o
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Figure 1. chromatogram of methanol blank solution
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Figure 2. chromatogram of icariin reference solution
2. EFEENREAREIEE
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Figure 3. (1) Chromatogram of ShiZiQiangShenJiu
E 3. ()S+FEEERIEE

V2 T SO B Y A € R U F) 5 B N ]ty = 40.723 WETHI AR A 858,450, 1 3% 2 18 1 - B4 i [a] B 45
FIEEEL 9 bt T B A S VAR (s B TR A IR I AR, RSN A R T R R
HHEEE ). HEARNT:

G (ugFml ™) = S wpy
§
C o XISV - R IR
A e X0 HE R TR S R W T A
A g BB R SR R I T AR
o PR OB
Table 4. Area and content of icarii in ShiZiQiangShenJiu
Fa +TEBSEZFEHFEARNREEENM: pg*ml™)
s (€ ) ®) 4 ®) (6) @) @) ©)
gAY 1,027,494 1,157,111 1,239,824 1,164,955 1,257,111 1,486,036 1,249,506 929,524 1,212,034
e 9.16 10.32 11.06 10.39 11.21 13.25 11.14 8.29 10.81
EFET S EEZRE S RN S:
Table 5. Results of orthogonal experiment of icariin content
o EFEHASEXHRESER
FSES
R iasH PEFEHCANL: pgrml™)
A B C
(1) A; (36°C) B, (50 rpm) C, (6 h) 9.16
©) A; (36°C) B, (100 rpm) C, (8 h) 10.32
®) A; (36°C) B; (150 rpm) Cs (10h) 11.06
(4) A, (45°C) B; (50 rpm) C, (8h) 10.39
(5) A; (45°C) B, (100 rpm) Cs (10h) 11.21
(6) A; (45°C) B3 (150 rpm) C, (6h) 13.25
7 A; (50°C) B, (50 rpm) Cs (10h) 11.14
(8) A; (50°C) B, (100 rpm) C, (6h) 8.29
9) A; (50°C) B; (150 rpm) C, (8h) 10.81
K1 30.54 30.69 30.70
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ERAET] 4%

gk
K2 34.85 29.82 31.52
K3 30.24 35.12 33.41
k1 10.18 10.23 10.23
k2 11.62 9.94 10.51
k3 10.08 11.71 11.14
R 1.54 1.77 0.90
TGP B>A>C
i S A, Bs Cs
A& AgB3Cs

TEACRIA 41 O Jit-1- T SR 48 15 & R BUAC 9 13.25 pgml ™S, B/ME D 8.29 pgml ™, 5
REL BT RARAE T4 1 ml SRR AMIE T 8.0 ng MR . o IF A A4S JLul IS 1 73 B p
A AR R EVIRT N B>A>C, BIVREZE > BRI > IR, BRI WEE, 7
PRI A AN R K4 58 Agw Bas Car B 45°C. 150 rpm. 10 h, FALHI & T 24H G4 ABsCss
RP 45°C. 150 rpm. 10 h,

4, g5ig

WIEZESHREE T B A B RPER R E T IE A ROR W IRENT (R VR
v R E N BT HRICHS& LA E 8 45T, 150 rpm. 10 h, K, LR S & NN fabs,
XTI ATIRR TALEE, 7E 45°C, 150 rpm $REEMIRHCIRE T, T B WM X PR 52 i) (5 7T B 20 K44
F% 10 h,

5. #ig

R B B £ TV IR BE R IR, 2T A A RN G BRI, I AHER %
ZHAFE R S i [12] AT MR R RE SO AN B SRS R, K ER SRR R+
-8 B P R A AR S A R8s AR ARAIE T R B N B BB T %k ) B A [13] [14]. PRI ERE T
HIE B G EAMEE SRR T2 MRTHE, ik, EmEEE R E R RN T2 E . 454 T
ZRAMRRISEIEH

SN R 2 RO IR R R BB AN MR RIIREE . IR E. RN . F M
BRSSPI 2 BV TG KN B, (5] — o3 E A [RIVE 77 FR Vs e P 22 AR K o 2R TR A TR B Y 3
ANEEREGEA, WA e, gl kiR AR G, W E S R AR A . IRAEIR
Pk P RICR B, (HR T TR MU R IR R W ZE R B USRS R IR 1
B[] FF AR AR, 20 R0 BR B P A KB [ AN 238 SR R AUE ol 528 52 ) vh 24 04 A RUORR
G118 H DR 2R v B — b a2 RO A R o 7 [15] [16]

TETUSELG A, XFERBRZGH AT 7 R E . RIGIEE . IREZE. REIEDIANERMWILELE, K
IR TR RIS . IREZE . RN = ANE R EAACFHT IEACRE, SRIEHEEERSEN
PP RS, EGHEEEE TS B AR EERIAIIR T, RER IR KU 2 7] oK+ 7o B
il T2 H 65 R4 1 Ko fEFRIUN AR 4a K . W R b . 29iRAFER#AIC. - om Bl
T2AER—ANRGMN T, AREAZERELETSTEX—Mabs, 5 ZEXN R EmRfE HALE 12,
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