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Optimization of extraction technology of Danshen Yin by chemical index with pharmacodynamic index

Abstract: Objective To optimize the extraction technology of Danshen Yin by combining the chemical index with
pharmacodynamics index. Methods The four extraction technologies of water extraction, supercritical CO2 extraction,
supercritical CO2 exiraction combined with water extraction and supercritical CO2 extraction combined with ethanol
extraction were adopted seperately to make Danshen Yin extracts. The extraction yield of chemical index was considered
as investigation object to arrange the test by uniform design and optimize the technological parameters.The mice with

acute myocardial ischemia were given Danshen Yin exiracts made by the four extraction technology with optimized

parameters and the influence on electrocardiogram (ECG) , creatine?kinase (CK) and lactate?dehydrogenase (LDH)
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of mice were observed .Results DanShen Yin extracts suppressed the?changes of?ECC?ir@eed’mso_prenaune

(ISO) , significantly reduced the activity of CK and LDH in serum of myocardial ischemia injury and provided good

protection for ischemic myocardium. The supercritical CO2 extracts combined with ethanol extracts was optimized by

comparing the pharmacodynamics. Conclusion Iéccording to the results, the extraction technology of supercritical CO2

Iextracts combined with ethanol extracts confirmed to be optimized.l
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The extraction technology of supercritical CO2 extracts combined with ethanol extractsis confirmed to be
optimized, and the extracts of Danshen Yin made by this extraction technology has the best pharmacological action.
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A WA A RN DB R T LB R 1R ST
AR —E WIS, Rz e 5
AP LREARAD . NI, AT AL UK IRk A LA
SRR RERM G COo, fEB0E, Jolldd
PRALEE T SRR N B X 5, SRTE 23
WA 228, KA XIS Bt tr
2R, DIE PRGBSI T 2.

1 #F#k

1.1 2% SPF R EHRI/NER, MEMER P, (KRiE
(18 £2)g, AT N EZR2EREZ Y O, S
PFATIES . SCXK(#)20130034.,

1.2 IUEF  LC-20AT Eyitm S0 AH a4 (H A it
3H]) ;5 BL-420E+ AEWIHLARE S0 R 48 (AT 28 M BB
HBRAHD 5 T6 Fritkad AT WAE T (b
Mril FAES A BRTTAT A F]) , ELX800UV ffhniX (3£ [H
BIO-TEC A #]) .

1.3 i 5ikH H= . fE TR
MIEB B BRAF, %%, FEChEZH))
2010 JR—&BI T ELE) 5 FHBER BOH EI& 5L 24 ke
EFIE B, #5 . 111562-201212) 5 L R % Wi
(CK) . FLER M 2R (LDH )50 £ (g AR T
WA, 5. 20141209) ; FHMRAFENE FRRE
S (180, FWARFHAABRITEAF, H5:
41141102) 5 WA PREFCIE R ORI RIX AL
W), S 20140701) 3 B E LA (L
FHRFERHEAR AR, #5: XD-09873) .

2 Fik
2.1 JE TR AR R S SR L2 B8
2.1.1 FFBUOKR T 2% fep (A2 ME
W~ =6 : 1 DIRESFSIRZH 40 g, LUREKTH
SIRTEER Ug(9 x 32) HESLES , 51T E - K
W1, SR HENER 20 MUKEREC, uE . AIFUE
Wo MERS, K% BUKIEE 2 mL & 10 mL &l
O R A B2, PRA) . L uE, EEIEWCR
F HPLC ¥E00E FHI R B A0S B IR ER,
FHBAER B B9 B . YMC—Pack—ODS-A {f3%
(4.6 mm x 250 mm, 5 wm); WA 0.5 %H R
W(A), HEE(B), BREEVENL:0 ~8 min(A: 85 %),
8 ~15min(A: 85 % ~65 %), 15~50 min(A: 65 %) ;
R . 270 nm; Wi : 1.0 mLemin™; FEME: 35
°C, #HEHED: 10 pl.
K S AREO T R B X BE o i, s

WeEEH 098, 0.63, 0.35, 0.17, 0.07, 0.04 mg-mL
(X BRSRU, #e R A, AR ek Il
J5 B ¥=9627.9X-12972.8 (r=0.9998), £k % 75 Ml -
0.4 ~9.8 wg; K EIRK RSD K 1.53 %; #&EPER
55 RSD 4 0.63 %; FEPEiE RSD M 1.09 %; &
TR TSRS - 34 [R5 103.13 %, RSD 1.91 %,

F1 ASUKRBERTRR-KFER
Table 1 Uniform design factor—level table of water extraction of

DanShen Yin

KF-
12 3 4 5 6 1 8 9

WA A7 8 9 10 11 12 13 14 15
RIS /h 05 05 05 1 1 1 15 15 15
PPOREC /W 1 11 2 2 2 3 3 3

x2 ASUKRHETERLHRER
Table 2 Arrangements and results by uniform design of water

extraction of DanShen Yin

s - : K- ; Aﬂ@ﬁﬁ& B

VORI A BRI M SREORE R 1%
1 9 15 3 57.40
2 12 1.0 3 75.29
3 15 0.5 3 92.46
4 8 15 2 68.53
5 11 1.0 2 72.06
6 14 0.5 2 81.80
7 7 15 1 50.44
8 10 1.0 1 56.83
9 13 0.5 1 60.16

FIH SPSS17.0 3, i@t ZocZe ke, gy
XF V(PR B & )5 X (BRI E) . X(FEH
BFED) . X(PEBOREO Z I R

Y=3.635X X+11.706X,X:—12.335X+20.090 ( r=
0.9849)

SELRTERNER . TRRER, EFER

B AT BB O 3R 305 10 R A T A0 5K A
WA E TS UOKIRBAET 20 ok 12 f58&, 12
B2 W, B 1S h, MEPHBER B BLSH B E N .
94.90 %, TEZ L ASHFAM FELE S 3K, 45
FHEA R B #8550 . 92.34 %, SELS(EESE, B8
ARSLIARAL IR Z A8 117,
2.1.2 ARG A CO, T2k SH AR
HATIOTSE, e P20 IR 5 CO, $RE Lk
T2k 4REBUE ) 30 MPa, 4REBGEEE 45 ¢, $EHUH
] 2.5 h,
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2.1.3 FEBKBIG CO, I-BUR 25 K T2k %
2.1.1 TR 5 AT FsT, WaE 25t KR T2
Jnzk 10 f5dE, $REL 2K, BK 0.5 h, ST PHE
T B ISR RN 79.54 %, HEZFN. 40.12 %,

2.14 FFEKIG CO, I-IUR 25 REfE T2 &
HZHIGA COo, BUS TSR0 16 ¢, LIRS
KRB 2 Un(4° x 2) L HESES:, BTN R

FIH SPSS17.0 # 4, i@t Z ootk e, gy
KFY,(HRER), VL,(FHHER B B2 5 X, (L FEk
BE) © X UMBEa) . X(BRBORE) . XL (B E] ) Z
[P R R

Y1:5.27X1—5.836X2—0.040.070X1X2+0.939X2X3

-0.203X,~149.051(r=0.9859 ) ;

0O 0O 0O O 0.040X,2

Y,=14.983X,-14.515X,-10.675X,~0.109X *+0.190

SRR 3, SR HELE 4. N2 B AR X2, 463X,X~436.686(r=0.9757);
. ORI, W, KR L 12 EERTFHIRER B %75 R MR H 5 50 £

WEHRKNMPZET, HE, HEHBER; HEe
B 1 mL B 100 mL R, B E R E A
B, BAY. aduE, HRELUEWCR A HPLC 00 1 i
B W& AR

FHBER B 19 & e kSRR 2.1 I F
ik et g . Pk 5 R Y=9670X-35995
(r=0.9999) , ZEVEJLM: 0.4 ~9.8 pg; K& EIRK
RSD H 1.12 %; FEEMRES RSD H 1.02 %; FaE
I RSD 4 1.39 %; 2k [aDciat s 44 [l oy
101.07 %, RSD 1.45 %.

® 3 HBEFRHARITERZE-KER
Table 3 Arrangements and results by uniform design of ethanol

extraction of DanShen Yin

K- Ak
CEEHREE (% MBS /RS BRBOREC R BRI /h
1 65 6 1 0.5
2 75 8 1 1
3 85 10 2 1.5
4 95 12 2 2

F4 HEERHSTIEHRLHERER
Table 4  Arrangements and results by uniform design of ethanol

extraction of DanShen Yin

g % WEE  JHRE B
CTEREE 1% IRERR /£ BRBOKEC/ R BEBUR M % AREUR 1%

1 85 10 2 1.5 3152 972
2 95 12 2 1 2690 89.20
3 75 12 1 0.5 27.23 88.21
4 95 10 1 2 8.74 36.27
5 75 6 2 2 3206 70.52
6 85 8 2 1 2531 8132
7 85 8 1 1.5 1858 75.64
8 95 6 1 0.5 5.09 26.86
9 65 12 2 2 32.12 87.23
10 75 10 1 1 2811 80.80
11 65 8 2 0.5 29.42
12 65 6 1 1.5 23,

GEAYR T LS TRER, WREN R, AESHEREIT
(R 7K -3 BB X R 0L O R R A T R R A, A
K2 FIBYOKARIAE T 20 . 0 10 5 Ry 95
Dl LI, $EH 2 K, B 0.5 h, BUEHE &
POSME N 17.47 %, FHHTR B HILHFEHEN 82.24 %,
R LSBT ERELR 3R, SR EHERRN
12.41 %, FHHIR B 5454 80.56 %, HSHLS{HIE
U, ULHARSZER LRI T A AH, Alf T,

2.2 WETHHCFIR IR L Z

221 R HA A Fad 4 R s R ECT
2, WA SIS UOKEY . BB IG R COo, #EH
Y1 (2t indE i 80 Fik) . SIS UEIGHA Co,
PERUIEE A 25K IEY) . FESUGEIG B CO, 3R ELY)
454 23 AR Y GG S 32 B0y ik 38 2L AR 5 5 K
IEESR P LIRS o

222 M SERATALUNRGHO O R R, Tk
ST Bt T ¥ SH AR H, BUNL70 B, KL
OYRLT A IEFA . REIRIAE | FHMEZG X IR (ST
IRAL) . FEBYOKIEYA OKEDLL) . FES IR
CO, B4 GRRIG FHRIAI4L) . TSI A Co,
PB4 A 25K IR YA GG L + 258K 3R4])
FHEGEBI A CO, SIS A 2 st 20 GEilf A
+ 2B o

223 G GER KA /N 0.2 mL-10 ¢ 1Y
RHGEHAZY, EBRALZFRE R 30 mg kg,
FFSR TR 25 2550 1R 12.08 g-ke™', IEH 4
FE RIS 25 T 45 Rk, DA BRI 2452 14
do BRIEH A, SAWELS 12, 13, 14 K535
W& E ST 1SO 3 mg kg™, 1FH 41 O 55 5 1) A= PR ER
Ko

2.2.4 fEFREGI [ 10 KR A2 2 b 5 3.5 )k |

[ A (3 me-ke DIRRIE/D B, A PIPLRE LSRR

45, 130 min J5 I8 FE ST 1S0, | S 5% 20 min P/ TT

FHOOBE, 2 h JRIRERCR I, MAFE I FE 4 h,
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3000 remin B0 15 min, W EJZ I, A%
Fl e VEUL 1 LDH . CK &5 & .

2.2.5 GEiteE b SCER AR DI +hnifEZE (xxs)
IR R SPSS17.0 Geit#k i, Z4H SR A
Bl Z00 5, a4 R Bonferroni ¥ .
P<0.05 HAGEH R L,

2.2.6 FFS IR FEEXT O LB LN RGO HL T T 05 A
oM BRI AESS 3 YRS 150 J5 /N T 360
BT SBRTE, #BE S ) S W R S IR ALk
MIE S E X (P<0.01); 4 FFFS Y
IS0 i B/ B M PE ECG BUE A — & TSPl
M, SHERAE2ERYA SR L (P<0.01,
P<0.05), HALIBIGS + 257 R 4l 2550VE F e
W, WS,

R5 FASRERBWILOABRI/NR ECG J MBS (xxs,
n=10)
Table 5 The influence on J point of ECG in mice with acute

myocardial ischemia from DanShen Yin extracts

3 ilkE J BRES(E v

lg+kg 5 min 10 min 20 min
Ewa —0.044:0022 0.045:0.016 0.051+0.024
FRTIL] - 0269+0.093% 0.333+0.102% 0.235 +0.084%
FEHK R4 0.03  0.103+0.032" 0.113+0.048 0.095+0.028"
IKEEA 1208 0.177+0.061 0.194£0.055 0.171 +0.056"

TR A B4 1208 0.182£0.056" 0.173+0.048™ 0.187 +0.053
MG + 25 K340 12.08 0.171£0.053" 0.1810.043" 0.156 +0.031"
TR + 5B 1208 0.135£0.0307 0.144£0.0417 0.126 +0.033"

Vi SIEEHEIE, "P<0.01; SEIEIHILE, P<0.05, "P<0.01.

2.2.7 FESRAEEXF O LS/ B CK. LDH
WERR I DL 6. SIEW AR, BRI CK.
LDH {HH I BT (P<0.01); SHERAE, F15
KRR CK. LDH {6 PE B E R IR(P<0.01) ,
ULEHLL B 4 FpFES IR RE A RLEAIC 150 oAl
B/ NGO IEH S K. LDH B9IE M, X leinc L
HA RIFMATER, HrhRima + 25l mded cK
T T IR e R, LDH W& PE R IR R Ak

O

4.1 BRMCEZBHEHNER  FHHiR B LSSk
B R R T R 25 S B R RS BRT, X S,
G 0 LA 1 1R 9T 24 BILBIE ST B AIE S,
WA de bR 2 SR e TR, LA A 4 48 bn
W5 B kil e, BRI e AT T2 S5t ik
Bf, M A CO, $2 GER 20 W LA S S 10 . P+ 2 i

%6 ASRERRWITOANEM/NRMFE CK, LDH F&Mm
(xxs, n=10)
Table 6 The influence on CK and LDH level in serum of mice

with acute myocardial ischemia from DanShen Yin extracts

Vil i Jooke?  CK&ME/U-mL?  LDH &M /UL
R4 - 0.275 +0.071 384.440 + 25.083
RG] - 1.811£0.285% 522,550 + 36.216"
KR 0.03 0309 +0.066" 391534 +42205"
KA 12.08 1264£0297 447313 +37.802"

1217+0.1547  439.113 +31.422"
11870204 417.138 +19.490"
0.5680.1317  418.225+26.869"™

HRIRA CO, B4 12.08
IR + 2kl 12.08
IR + 2 Rl 12.08
T SIEWALE, #*P<0.01; SHEALE, “P<0.01,

A, ZFRIERNBRINER G & eV B S8R 2k 4
BGER AT LAFHIR R B (1) & i E B 58485

4.2 LB R 150 B—MRIERK B 2K
g, KGR i IS0 w] 3 0. WL 4 ) FRE 404
SR LR IMIRFE , 22 AT i B o WL, R
FHIE 5T 1SO 3 mg-kg™, %223 d, BI] &l H o/
FRAY 2k LB MR, vk R . AR AR,
4.3 HARAIERE O NSRS 200 LA 2
E, JFHRBELST Belkm e eicZs, T/ RGO ST
BRI AN . WS EE, BT DL 25t
FEE K T QRS JREIL S ST Besg#:40 ) 1E N
TN SRR R hR R T Sl A 11
SO ] AR, AT ATEE, ARV MTHD
IS A ) S WS (R, 1F R 1SO FrEcC MLk Il 1)
AR ARTE, SO LS L ER-Co L s A, I8 O LT
W R EEAKITEFR, CK. LDH 7.0 WL i &
W E, O NI . 40 A o8 HE M g A IR
YN CK A1 LDH B RER H R FFP B MY, 1
Hr CK A1 LDH {&PERH B A&, CK IEPE A3 sl
SO LA B 545 B BB FR AR 2 —, 5D LR SEFE
JE S IEAH DG,

AWEIT i Ffsf - 2RSS & R FoE B, X
SRR 247 TS . 4551 RV, P2k
Il A CO, LIS A 257 LR B YT 180 175 3 197N
SR INYE ECG 284 B B X PifE R, BE i R
LG il #5345 15k i 355 Hh CK. LDH A93&PE, BRI 1SO
P /N Bk O LR R ORE T, HASCR
B 5 AL G K3, [RIB RORREAR T B %,
FFFS BT 2R T R

SE Wk
(1] ER%, 2 FABRT B OB NI TS Bel-2





