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[ Abstract |

hnken response surface method. Methods: The effects of immersion time, extraction time, extraction multiples and extraction

Objective: This paper aims to optimize the extraction process of Dishaojudong granule by using the Box-Be-

times on the content of gastrotin, paeoniflorin were studied by single factor test. Based on the results of single factor, the effects
of the study on the time of immersion, the time of extraction and the extraction multiples were studied. The effect of the three fac-
tors on the content of gastrotin, paeoniflorin and blood vessel diastolic rate in vitro was studied, the results were binomial equa-
tion fitting, by using the response surface method to predict the best water extraction process. Results: The predictive value of
the binomial fitting equation was relatively low. In the best extraction technology conditions( soaking time for 1. 5 hours, ten times

the amount of water, extraction of 1 hour every time, extraction of twice), the mean content of gastrotin was 0.59 mg-g™'

, the
average content of paeoniflorin was 6.35 mg+g™", and the average blood vessel diastolic rate in vitro was 71. 03%. Conclusion; The
method is stable and convenient and it can optimize the extraction process of the Dishaojudong granules accurately and rapidly.

[ Keywords ] Dishaojudong Granula; gastrotin; paeoniflorin; blood vessel diastolic rate in vitro; Box-behnken re-

sponse surface method; comprehensive score
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PR/ HE]) 5 BLA20E AWHLABSEG RGE . B IRl 410E
M E (LRIEEREY IR EEARAR) ; AG-135
AU KO8 (i E A - E R 2 A IR AR 5
PR R AR R (IR AOE I B FES ABR AR ) 5
SR IR B XA (R BRI BT 2 bR BRA FD) o
1.2 ikz4

RIBRZXTHE S . ATZGH B b B 2 s
EWFIERE, 5451k 807-200104 . 110736-201337) ;
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2.1 RFRER . ATH & e Ik my s
2.1.1 {4 3% % ff  SymmetryShield™ RP, 7 i £
(150 mm x4.6 mm, 5 pm); Fshtl A O, Wz
HH B 2h 0.05% BERRIAWL, FHREEVENE (0 ~11 min, 2%A;
11 ~12 min, 2% ~14%A); #: 1.0 mL-min~";
FEfE: 10 pL; AR 30 C KRR & kil 9% &K
220 nm, AJZGHFAREINPEEK : 230 nm'*

2012 X R IABCH] RS AR I ) KRR
R AT X B, ) BT R VR EE Ol 025,
1. 82 mg-mL ™" %] B8 Sl A 45T

2. 1.3 X M R e PR IBGE B AL T 2T
hizk 10 f5 50, B 1 h, oA EIESREC L h, $2HC
2, BB RS mLkgEZE T, FEMEDY
SRR, EAS]S mL A8, £0.45 pm
HITRALUE gL, BT,

2. 1.4 PP S S W R B He b Ty iR 43 i FRERL
B RIRF AT 250, 4% 2. 1.3 Jy ikl a5 Bkt
AR, SR IE 1,

2.1.5 pRUERMZ RS, PSR A 0.25 mgeml ™!
PR IR R B, s3I, 20 3. 4, 5 mL fiH
POEZS S S mL b, B s vk BE 2 i
0.05, 0.10, 0.15, 0.20, 0.25 mg-mL ™" [ KJFEZ X}
MR AW, T2, 11 30 R 1% 400 F 52 il
DARFRRWREVE e Ae b, W ARE AR, 15K
FRELRMERNH 7. Y =21 059 052X - 13 275.4(r =
0.999 2), ZRVEEH0.05 ~0.25 mg-mL ™",

T il J B VR A 1. 82 mg - mL ™ AT 2 R R
W, Al 20 30 4, 5 mL HEEH S AT
S mLZERR, B 5 AU BERS BE (AT 25 8 %
WEAR R A, a0 2. 1.1 3R (3% 4 1F 52 )il &2,
DIATEH MR B R A b, W R A bR, 15AT 24
MR : Y =5 906 097.353X(r=0.999 2),
RV 0.364 ~1. 82 mg-mL ™',

2. 1.6 fEH IR A EICI0 wL ATR A X B
W, #2211 WU gk SR be 6 I, IHRRIRE .
AT IR T AR Y RSD 435 1.16% | 1.56% , K
A R AT

2.1.7 AN RIS 6 25k, &
2. 1.3 WUF il A A w2, 101 IR A
SAFERNE , THRRRRER . A7 21 0 1 A% RSD
3R 2.24% | 0.92% , FEIZITIEEE R

.91 .
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e A XFPEER (220 nm) ; B. XFPEESH (230 nm) ; C. KRG
(220 nm) ; D. #£5 (230 nm); E. BHPERE S (220 nm)
F. BPIHERES (230 nm) 5 1. RIRE; 2. ATZ5H,
1 220 nm, 230 nm K TREMR AR
&%y HPLC [
- 92 .

2. 1.8 et IS A ] — s R, Ay
MAEO, 6, 8, 12, 24 48 h #FH 10 pL, FHE KK
R AT IR RSD 535500 1.40% | 2.09%
R RAE 48 h NERETE RIF

2. 1.9 nkEEGRE: B2, 1.7 TR E A B AhR
AR 6 1, ST INATRIRER . ATZ5H X IR 0. 78
6.37 mg, #%2. 1.1 TR @3558 i, HAP8
B R 99.11% . 98.48% , RSD 435k 2.20% .
1.90% , AR IFIR, AhA BRI EIICE,

2.2 RS

2.2. 1 REGRBA 5 B ok A% & 18 D 10 %,
RIS EEE N 1 h, SO EEER 2 h, 354
FRIL, 2. 3 k& &, 4iREH G RE ~3KE
Hepnfad, HAA AR 2 WS 3 WHHZEARR, 45558
PrA R DR R 2 YA S 7 T B T SRR

2.2.2 RN AN 5¢ KR IBOOCRE E Sy 2 U,
KR E 10 4, 73537 0.5, 1, 1.5, 2 h #ff74e
B, 4R A S A0S ~ 1 h B, &
1~2 h Sas, #l h S EFRIRm .

2.2.3 IRZIEM A AEEE RS IO IE € 2 Yk,
K E S 10 A%, SRIBURE][E E S 1 b, i 3R I
B E 2y 0.5, 1, 1.5, 2 h iy fikia i e & &,
BERAM P ERAE0.S ~ 1.5 h B &S, 7E1.5 ~
2 h B GEE, Bl S h yEm BRI E

2.2. 4 MUKMEBE S BARIBOOCRUE €y 2 T, $2
SRURF ] [T S 1 by, 23 SRR AE S 6. 8 10,
12 5, S5 RS & EAE 8 ~ 10 5 234
B, TE 10 ~ 12 5 2, Hom 10 55K
I FEI KA EL

2.3 (KA1 LS FRSE 5

2.3. 1 RELESIIRIR PRI AR S 5 ] S0 3t
EACFE I, FH BB I8 R i DA 7S 2 s B T
B 'E 0. 01 mol - L™ B R £h 2% ik ( phosphate buffered
saline, PBS), P35 pH 7.2, F 1L HERL 22
PR AR 20 2 T DA (S L i ol . 4R 3 =
SR G s Lk o B R e S B TR, bR BBCH i =
PN T FARE UK (95% 0, +5% CO,) 1y
4°C ker” s WOHEFRILA 112800 K PR 10 fiA
i (mmol-L™"): NaCl 118, KCl 4.7, MgSO,- 7H, O
1.2, NaHCO, 20. KH, PO, 1.1, %% 4.5, CaCl,
1.25], A 27 Im TR, ELRS 1 R
pH 7E8. 1 ~8.4, R LE 4 CHJ kerb” s I H AW
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VELA L BRIMAS PR AR MR, 5T 8R4 (1 BRI 4124
SEARHA . ¥ E ST R 2 3 mm KA 3 KRR
BTELBARS RN 4 C ketb’s W, %A,
2.3.2 MAFFFSE  SCint, MK FugEE, b
Uil L K iR RE AR I T A SO ML AL, RREE A
95% 0, +5% CO, A, Y I & PR 1 17 fif
H1go V590 min J5 IF 45 45 24, 78 SE AL B (kel,
40 mmol - L™") FE M 4 W 46 1 45 1F T, WA TA] 42
W7 i 25t RSN LA K S iS22 S B
(LN IIRERAE S

BARIEET _ A kel JSI3KS) — IMAZ#IG 5K
KR (%) A kel JE5K T - Wikak Sy

100% (1)

2.4 -T2k

2.4, 1 w7 BT AR R IR AR b, [ E
FEBORECR 2 U, TERRERIUTTR] . BRI E] . ok
BAE AR, IRRBRR &8, AT &=, Bk
MAEE RGP TR bR (IRIEA T b &AL E AR PR R A
TGRSR G 5 1, D A R %0y
MR 25% . 35% . 40% ), % F Design-Expert 8.0.4
Trial ZARIBIT T R TIITE, SRR,

F1 MEERREHTRER
ik R BEEC RER AjEy Bikm L4

15 = 5 S 1 T YA A 4
(A)/f% (B)/h (C)/h mg-g™' mg-g™! F/% %

1 10 1.5 1.0 0.58 4.70 83.33 98.28
2 8 1.5 1.5 0.25 2.51 40.00 47.70
3 10 1.0 0.5 0.21 1.98 25.00 35.18
4 12 2.0 1.0 0. 46 3.51 33.33  60.61
5 12 1.0 1.0 0.36 3.33 33.33 55.10
6 10 1.0 1.5 0.38 3.15 66.67 70.88
7 8 1.0 1.0 0.31 2.49  40.00 50.15
8 10 1.5 1.0 0.59 4.74 66.67 90.78
9 10 1.5 1.0 0. 62 4.38 60.00 86.18
10 10 1.5 1.0 0.62 3.99 71.43 88.75
11 10 2.0 0.5 0.31 3.80 50.00 64.56
12 8 2.0 1.0 0.42 4.18 55.56 74.65
13 10 2.0 1.5 0.34 4.09 60.00 72.95
14 12 1.5 0.5 0.30 2.68 20.00 41.77
15 10 1.5 1.0 0.61 4.40  75.00 93.08
16 12 1.5 1.5 0.40 4. 60 50.00 74.07
17 8 1.5 0.5 0.26 3.27 33.33  50.50

2.4.2 FERIHIE SR ANOVA Xt R Z k17 £
A, AR EE TR
Y=91.41 +0.87A +7.68B +9.40C — 4. 75AB +
8.37AC -6.83BC —19. 13A* —12. 16B° - 18. 37C’
W2 B 2R LB R, B, C, A, B?, C°
BABEMLW, ZmfREHN C>B>A; KUY
0.328 0>0.05, EHIZRILGIT#EL; MR
r40.968 7, EHZA RIS ARLS, AT R XT
RIS R TINE o AR oA g R, 1R =4
M, 2R A 2,

Gy

LAty
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D AT
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15710 v

T A BOE FAIK A X 255 PR (92005 B, SRR ]
FAK ARG TS AR 5 C. SEIU (R A T IN R) X 255
B
B2 ZE1T5SH) = 4N R E
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xk2 FESW

FERE S SS MS F 18 PAE
T 9 5726.36 636.26  24.10 0. 000 2
A 1 5.99 5.99 0.23  0.6485
B 1 472.17  472.17  17.88  0.003 9
o 1 707.26  707.26  26.79  0.001 3
AB 1 90. 16 90. 16 3.41  0.107 1
AC 1 280.06  280.06  10.61  0.0139
BC 1 186. 46 186. 46 7.06  0.0326
A2 1 1540.99 1540.99  58.37  0.000 1
B2 1 622.16  622.16  23.56  0.001 8
c? 1 1420.21 1420.21  53.79  0.0002
% 7 184. 82 26. 40 — —
L 45 3 100. 01 33.34 1.57  0.3280
sl 4 84. 81 21.20 — —
M 16 5911.18 — — —

e =" AR WE,

2.4.3 BibikYe XA RS b, e
RICTZ: BT 162 h, Jin 10. 08 fFHoK, fRIH
[A] 111 hy 255 S2PrA i i fe e T2 1RE 1.5 h,
10 A EKER 2 Y, AR L he LRI 2
PEAT 3 RIS, ZORKIRER | AT H P R
Sr 0.59, 6.35 mg- g™y P BRI AT KRN
71.03% o LA VER AT EL A I 22 80/, W1 — 30
AR EHCR BAF, AR R . SR 3,
&3 WIFRXEER

RIRE & AT & Bk mE \
) ey
T B/mgeg™! H/mgeg”! EFKER/ % REWI x
1 0.57 6. 65 71.43 95.02
2 0. 65 6.15 75.00 97.37  94.25
3 0.57 6.25 66. 67 90. 37
3 itig

WATEA D PO R 2y, H 2
e S B AR, AR FL PR oA S R e A
PREGIEPIAATT « 1) 4bT7 b B S AR A9 BE 5 i/
TG o 22—, I E 5 AR D A B ] 77 o
mAENE, SRET I Z T CREARA RER
SO, BORKG B M S G br o A T5 AR
RIS 5 O R T 0 2 =, e A X A1
2) BB R AR B AL 51, 2 B TR HE X 4
FIRRAFEAE , TERRIEAE T Al R AL ROV, B8
D57 o Al 20 A 1 Ao RO, SORBEDN 5
- 94 .

3) A DR SCRRT AT, AL rb 25 A I R 7K i A I 1Y
BT BT A, B i B R IR AR, AR
i NP . BOE R RS E YRR 3 D EEINR
VS g -4 W I AR . WRBRLEE R E o T LA B
IORERERYLL AR T, 558 T B 4 B T I A 50 A
i pH RS R, [HRSRE SR
R, AR AR HORM T R BATH AT
LA 25 RIR A RIR AT il e 5 s o

BRI PRI, FERC & B R I A PRS0 b By
14 kerb” s E IR, HJa A Cacl, I 22 Uk ) B
MR, 5 REFE A A PR P LU S 2% &
Yy, SREMEITEGECE D TR E IR HIAEER
TCEAE 4 °C kerb” s EFREHH ASRUE LA A7 ]

AT L R 250 Tr, LA 25 M2y
ERA AR bR I BRI PR SRR A E T
ARTTAY KMV, BOR B A 48 &7 5k R A 2y
REAHEAR AL SR I T2 o e sk i A8 A A o A
DB IEALEI BT AR 0 TR . KBt L f bR
ARCERRIR AT, WIRBCT Wy, B
DAL 7AW BT 0%, 032 M A T2 o oty T

FE, XORASCH—ARIH AL, Ry 2 5
BT At 1o 8%
225 3k
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