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Study on Preparation Process of Sankang Capsules
TU Hong-hai' , JIA Zheng-ping®, SHENG Jie* , ZHANG Quan-long”, LAN Jian-guo', LI Ying' (1. Institute of
Drug & Instrument Test of Xinjiang Military Command , Urumgi 830063 , China ; 2. Department of Pharmacy ,
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ABSTRACT Objective Methods

extraction process of shengxue capsules was determined by the orthogonal design with paste-forming rate and contents of the

To study the optimal preparation process of Sankang capsules. The optimum
special ingredients. The preparation process was optimized through the selection of formulation, materials, wetting agents and
conditions for granlunation,and investigation of flowability of particles, hygroscopicity, relative humidity and bulk density of the
granules. Results The best extraction technology was as follows: the ethanol extraction was carried out twice, with 10 times
volume of 70% ethanol for 2.0 h circumfluence reflux and 8 times of it for 1.5 h, respectively. The water extracted parts were
soaked with some water for 1.0 h,refluxed with 12 times volume of water first for 1.5 h and 10 times water for 1.0 h later. The
preparation technology was that mixed the ethanol extract with 1. 13 relative density,water extract with 1. 35 relative density and
powder at a certain proportion, vacuumly dried, ground and passed through 80 mesh sieve,and formed softmaterials by using 90%
ethanol as wetting agent, then crushed through 20 mesh sieve and loaded into No. O capsules. The bulk density was
0.6599 g - (em’) ™" and the critical relative humidity was 44.2% .

and practicable.

Conclusion The preparation process is reasonable, stable

KEY WORDS Sankang capsules; Preparation process; Orthogonal design
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RAFME S W2 WA PR R ) s MO12A KR T 448 ('
P 25 I 25 MR ) ; CFM-800 4= H Zh ik % S AL ()
R4 ALSE AT BN ) s DPB210L, 0 584 255 AL ( 57
RRAH-AL AU A BR AR o

1.2 AR 8RS A R A R 2 4G 56
T B, 4t 5. 0781-200311 ) ; D-TJC /K %5 %5 8 (4t 5.
110833-200302) ; & #r (Ll 25 FRHA FRA A o
2 REEIZHFIR

2.1 BRI

2.1.1 BRRHNHE BT ERBOEE 15%
W2 R T 10 fi5 5 70% L BE RN 3 Ik,
K 2 h, A3 WO R R SR BB, R 2, 1, e 4, DN et
PRERRDY gL DU AR SR 3 R, IR B
N 29.1% ,HAPEE 1 IR 59.1% 452 (5 35.1% ,
F3IWGN5.8% , FIEFE 3 ARBGE A K, I E
AR DA BEFE , N T I AR P28 &, R FHBEAE 2
W4,

2.1.2 ExRERFERAFEFE ISR L
BRHRGE | R H IE3C SEIR TR IR R I T2, e B 2 ik
JE | CPE TR EU [ 2 R R PR R 4% 3
IO 4% Ly (3%) IEAS LI R L HESL I, LA A0
B S A B R, EARPRIE L,

®1 EAZRKFR

Tab.1 Factors and levels

KT TR WA $RE B ]
(A)/% (B)/f5% (C)/h

90 10,8 2.0,1.5

2 70 8,6 1.5,1.0
3 50 6,6 1.0,1.0

213 ERFEBHTEGER AR,
PRSI, B L, (3°) IE A A 1 I R
LIRS B BB I MR . 4R L
2 TESHKS 4.

F S T LRI, X T B A 00 7 T 7 B
(PRI A(ZBAKEE) CORIUNT)3 A E A
RV 4 BRI 55, A (ZBEKTE) B
BEATRE) CORIUITA)3 AMA A IRHUHD. H
AR FE DI i 56, C (IR D) P44
FZS—HOR 1 KP(2.0,1.5 h) s BORBUT ) Pk
HEA AR5 B0 KT (10,8 75 | FRLER A LA L
FHRETAREAT ORI 2 T EL B 4 R4
BB IRRA B F 0 BOE B D)

L FF R AN 1 7K 5 A (LT ) P A4S
RS M RR 3 nTUUE Y, SRR o
B iR (ELE B IR, £ v B R AT I A
SRR, (A — S TEAU A SR U R i 2
FER 1 265 245 590 ek Al B A, BT LA 3 HLER 2 7K F- (70% &
B ), oAt 25 B S PSR AR R AL T e )
K- BSEWI T ASHEUENL A,B,C, .

®2 EXXWRITEER

Tab.2 Orthogonal experimental design and results

. EES Gigiclintaer oy R
LS
A B C %
1 1 1 1 0.094 23.13
2 1 2 2 0.093 20.18
3 1 3 3 0.089 18.15
4 2 1 2 0.076 25.47
5 2 2 3 0.075 24.34
6 2 3 1 0.113 22.83
7 3 1 3 0.087 28.69
8 3 2 1 0.069 28.12
9 3 3 2 0.082 25.77
H, 276.00 257.00 276.00
H, 264.00 237.00 251.00
H, 238.00 284.00 251.00
R 38.00 47.00 25.00
C, 61.46 77.29 74.07
C, 72.64  72.64 71.43
C, 82.58 66.76  71.18
R 21.12 10.54 2.89
*R3 HEPHREFZESWNER
Tab.3 The results of variance analysis of astragalus
content
Ji ZER R sS v MS F P
A 251.5556 2 125.78 0.41 >0.05
B 370.888 9 2 185.44 0.60 >0.05
C 138.888 9 2 69.44 0.23 >0.05
W% 614.8889 2 307.44

Fo05022y=19.00,F; 5 ,,=99.00

AEF EDW A BT B , 7R G A RS T — 2
PRAAC PR, B EETT S B3R DL 1 000, Ab BE 2 7] — %k
R,

2.1.4 HEIZLRIE TSI, Hi R
KFEHE A, B, C,, B 10 55 70% £ B 1] 3 $2 B
2.0 h,id U8, 25 P 8 fF i 70% & BE Ml 3 £ B
1.5 h, GIFUEW, M O, Wi, B3 T PR
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FH(26.37+0.55)% (n=3), HEFHFTRHLH N
(0.10+0.01)% (n=3) .

R4 CERBHBEXRAZSWNER

Tab.4 Variance analysis of the extract rate of ethanol

extraction
PiE=% 3 SS v MS F Pl
A 74.415 7 2 37.21 146.52  <0.01
B 18.586 8 2 9.29 36.60  <0.05
C 1.714 0 2 0.86 3.37  >0.05
= 0.507 9 2 0.25

F0522y=19.00,F 5, 5,,=99.00

2.1.5 HEFHAEMT N E @R H /U
SERERE A REIRC A B, (i 1 FH RSB FIRE C g
FE (4.6 mmx250 mm 5 pm) ;B ZHE-7K (38 1 62
~36 1 64); F& KOG HLS R I 5 AR IR
1.0 mL « min™'" 5

FESH IR W) % FRELZ 4 g, KR E, i P iz
40 mL, AR 2 b, L U8, UE A EEDE 2 Wk, AR
10 mL, &7 H B, 281, FRIE /K 20 mL A i
fil, /KM FIE T B3R B 4 WK, 4R 40 mL, 5IFIET
Pt , FHAEGRM FE /0 VR4 2 WK, BHIK 40 mL, 5 &M,
IE TR, sRE W BRI E 5 mL 2l
H I B 2 AT A,

XoF L it A VR P T 5« R R R ) R o Y
WAREIR 0.3 mg - mL™ AU, BIFS

D52 J7 5 R B O B 10 71 20 L FE S R TR
5 WL T ARAR 5L, W 5E , DAAMR PR s 12 % 4K
TR, RIS
2.2 REHH
2.2.1 KBRBAFHE  FA T EFREUE L Al R
g BRE, AT CRERRICZY A 10 A5 5K A1
PRI 3 WK, BRI 2 h, A3 S R R SR IO, W 4, T
IKEEIR B,

IR DL S 4R I 3 Ik, R B 198 R15.9%
Hr s 1 kb 66.0% , 55 2 5 27.7% , 55 3 IR
6.3% . FHREEHE 3 WA K, Ny AR, Wb
REFE, N T A =i th &, RAK$E 2 IR Z
2.2.2 ERERFERAFEE ISR L
Bk | SR IE S SRR BT R R I T2 e R i i)
(B8] 7K s AR E] 3 AN R B RNE R
PEPE 3 NIKOF, 35 Ly (3Y) IEAC LI R L HESL I, LU
HRMB RS AR, HEATFRILES,

x5 EEREKER
Tab.5 Factors and levels
K ok s RIS SIS ]
(A) /A (B)/h (C)/h
12,10 0.5 2.0,1.5
10,8 1.0 1.5,1.5
8,6 2.0 1.5,1.0

2.2.3 EXREBRMFTEEER HAI R
NSRS 2 Ry | 42 Ly (3*) IEAS S 36 R 22 He iy o7
ZEIMAGE KR — g B ] 5 I B AR 4 i 2
AT K LR SR O R 108, & I U8, Ve, s T
B 24 h, MEREREBZRS R, e i E
6, i ZEMHIILFET,8.

R6 EXIEFITEER

Tab.6 Orthogonal experimental design and results

g EES BEREEE MR
A B C %
1 1 1 1 9.6 13.36
2 1 2 2 10.1 14.91
3 1 3 3 7.7 15.27
4 2 1 2 10.3 11.97
5 2 2 3 12.1 12.64
6 2 3 1 9.0 12.85
7 3 1 3 10.5 11.45
8 3 2 1 8.8 10.58
9 3 3 2 9.5 11.77
Z, 27.40 30.40 27.40
Z, 31.40  31.00 29.90
Z, 28.80 26.20 30.3
R 4.0 4.80 2.90
(o 43.55 36.78 36.79
C, 37.45 38.13  38.65
C, 33.80 39.89 39.37
R 9.74 3.11 2.58
RT BBWEEFENNER
Tab. 7 The results of variance analysis of total
polysaccharide content
Ji 2R sS v MS F P
A 2.746 7 2 1.37 0.83 >0.05
B 4.560 0 2 2.28 1.38 >0.05
C 1.646 7 2 0.82 0.50 >0.05
RIE 3.306 7 2 1.65
Fo0522)=19.00

B R AT  T RET B (i
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BFTE]) A KR ) (CHRHRETE] ) 3 A~ 2R 152 AR R
N XA YIS A K &) (B (IR AT |
C(HRHRATTE] )3 AN 2R B 52 AR Uk /)N o e o s 78 %
FUSZ WS WA e An , C (BRI [E)) P9 35 Lk
SER—EU3 KF(1.5,1.0 h) s BOIRIEMTE) ML
2t RN —F B2 K (1.0 h) IS 24 1A [a] 3R
AT DATECRAIE AT 280 73 4 B 58 4 1Y) JE iy b 9s /0 4 st
(), 4 A T, B v T AR A3 IR g a2 18 RO
FOE WA RO R 36, 1T HL 2 KX B R LR £
W& R 5 3 AKCEAR B, T DAE 2 K5 A (I
) MBS RA—3, BT R R 8 T ULE
WO T M SR 1,2, 3 KB Z A SRR B,
WK 27. 40% ,31. 40% ,28. 80% , {H &% T~ i 7 %ok
U,1,2,3 KF2ZMAREEZES, SR 00N
43.55% ,37.45% ,33.80% , FrLAE 1 /K-, FJa i) T
SSHUENL A B,C,

RS KRHUEBRFESWER

Tab.8 Variance analysis of the extract rate of water
extraction
RS ss v MS F Pl
A 16.156 6 2 8.08 36.49 <0.05
B 1.618 5 2 0.81 3.66 >0.05
C 1.180 4 2 0.59 2.67 >0.05
RE 0.4428 2 0.22

Fo.os(z,z) =19. OO’Fo.m(z,z): 99.00

2.2.4 JEIZLKIE AT EFRIZA, fi it
KA A B,Cy, BVHIE SRR 1.0 h, 12 f5 i
FRIFRFEE 1.5 h, iU, 25 P 10 £ K D B H
1.0 h, &I U8 W, W4, FLas T8, F I E RN
(14.47+1.10)% (n=3), BZHHTFHEERN
(10.70+0.56)% (n=3) .
2.2.5 EEAESIE NSRRGSR
F£105 °C TR EEE , D- oK AR IR 0.03 ¢ &
50 mL B, MKIR AR = 208 4850, R

Pt e 00 T 5 G 2 R BORT BRI 0.5,1. 0,
1.5,2.0,2.5 53.0 mL, 435 50 mL &, k=
ZIRE BEA], R I D ARA 2 mL, B H I T,
SN 4% R 1 mL, IR 2T, JCH A B R
7.0 mL,#¥%5), T 40 CoKIE PR 30 min, B, # oK
AW S min, B, DU R R 25 (1, H 58 0-7T WL
Ay IR FE 490 nm PR AN E W ERE, LARERE
YA R AR AR b, 2 BRI 2R

FESIE B 29 0.5 o KB FRE, E 50 mL

R, AGE A AL BE 15 min WA, 04, K
B, B EWW 1 mL, i1 2 B 9 mL B O
(1500 r - min™") 10 min, BUILFE K, B 50 mL
s, IR R R 20 RS % I 2 mL, R SR
LA 4% R IR 1 mL, IR AT, HE N A B R
7.0 mL,¥25],F 40 CKIE TR 30 min, B, EIK
AW S min, B DIAH R 28 [, $ 5840-0T L
AR FE490 nm K AR R WO RE AR FE AR i
i 2 7 AR TS R A VAR TS K A A R 1
2.3 R FR TR A S %
BB EFLA2 0. 15 mm (100 B ) 257, S0 3 1%,
S EE A DI R S R R >90% [ FF A ER
il 75 o] R R

3 HFTEZHHFE

3.1 AMA ey FEEAE R g R R
AR BEAIG s HIGR) B0 700N ) 35 P 25 R R TR
M H25 5 W, Ay U AT 5 BE 208 500) A W 0 R A v, i
HRTACRRER &, 2 T, BE R Tz, ik
PRRCHER

3.2 HBRNkE AS BHERTIHELM,
K BRI SO, R LAk G i %, ] A7
— BB AR U R Y = WA S 2R T
BRI, o0 59 0 Je R e, P55 RO R A ik s
HISMIPEIR BB AN 5], H R F T R g
FT G EAERTE], AL T2 E AR B RIA,
DRI AL, S50 Al it E 550 5 B22s T4
3.3 EEMe®FE R TRERT SRR ST B
B —E FE, BT LA RN A VE K3 5 T 70 4 A
R AL HEHE K 70% L1 90% £ FEARUIEE 51, 52
6o 5 v 2R B K R kA T Rl 1 R, A R AT B
B, B R 5 70% £ ARE B 2 e 4 R, B AR
BKAT T AR ORI AR PR, 4 Bt ‘B P g
TG (AR 1 EL A5 A A0 B AR | T it B 45
K A LL90% L FE ) 554 T Hl B 3845 5 i 5T
st IR)E , MO 90% AR TR

3.4 HBEIELLHMEE 2 En AT
JEH 1.35(60 °C) HIBESE Y FNAHRXT 25 % 1. 13 (60 C)
RIZKEE Y 256 Ak IR AT, LS T4 B i, ad fL A%
0.18 mm(80 H) 247, FH 90% £ By 1 5] , ik 2
FEM IR, 32 FLAE 0. 85 mm (20 H) 24k,

3.5 BEAFSHMER  PORE R T AR A R
Sk B I A A R, X R s e T
FE AR KB IR, 4R,



- 1194 -

Herald of Medicine Vol. 31 No. 9 September 2012

&9 MRIEFHBINE

Tab.9 The determination of the angle of repose

R H

e tgf 0 T
cm
3.9 2.5 0.6410 32.7
2 4.0 2.5 0.6250 32.0 32.0
3 4.1 2.5 0.609 8 31.4

3.6 BEEIRMEE R PRERZEA IR, 1’
BRI SR AR K, 5 He, 7™ EE R A 7 i T R A A
B, R SR R EA T A % W O 1 43 %
IR,

R A A AN A R RN T A B B R
25 CHE R TR P 24 b, O T 1R 2% 9 A X B
75% , #3101 L H R ACKS %6 Bk T 1 00K 1E IR AR AT, 43
BT 6,12,18,24 48 72 h B K S AR T, A
W H AR, ok 2. 12%, 3. 58% , 4. 76% ,
6.37% ,7.70% ,8.35% .
3.7 BEERAAIR G E kTR BUR A
DAE EE () R L RS SRR AL, 2 BICE T R b BT
G IEAT 7 FAS [ ¥ 4 T i A [+ 58 %) 3 R ) 38
TS, F 25 CHEIEMRAE 72 h BB K% R,
PR G AR DU R AR AR T
Gy R R REARBR  FHEME [ENE A TG, SRAS I SRR X
TR 44.2% . HRILER 10,

R10 BHLlGSFAEXRE
Tab.10 Critical relative humidity of particle %

WiH e A o ST AER
54% Hilig 29.55 -2.28
48% T i 40.52 -1.25
44% B R 48.52 -0.61
RALEH 57.70 5.15
Skah 75.28 8.35
AfbER 84.26 13.55
IR ER 92.48 18.07

e LAV B S 7E 44. 2% . 78 ORE I A7 1288 i
T A 7 B () g 4 IR X <44 2% , LLBI 1 0k
W, 5 M LRGeS SR R A i 7
3.8 BEIMEZEEGNE N PR R R
[ RS A I S AR R T i, SRAS HE R
SRR BB A HERE 0.6599 g - (em®) (n=3),
3.9 FIRESHLE YR TG AR
/N A e BERL 0.4 ¢, FH O SR 1 S il | #
E R O SR

3.10 3 PR AKIE R Db IE R L e
FEEETE B IRAL T w YR 10 R BORHE T s, 3 ek
N 10.02 kg, 3 HUEE SRR B ICRAR IR H40. 9% |
43.6% ,42. 8% ; KIZH MU HFARIK H35.1% ,36. 0% ,
38.4% MR 9 97. 5% ,100.6% ,101. 1% , %
WA T AR ML, i S A7, Wi b Tl ki 2247
Bt TR YR, 3 HERE AL 5 O 20061021, 20061022,
20061023 , 44 [ g bi 1 70 28 X RE R AT A, 45 R R W
LA HIR B R —, T 2880,

RS0 Z2 6 == M R i o 25 A BR A |l AE 3
e IR FE bR AL 7 B 10 F580RE, BRIE = 50 30 000
P (BRI 0.4 ¢) o
4 Ptig

i KoK 3 i IE A2 SC e vh, B TP 5 554
PRPEACEE AN —B, 75—~ T2 v 2 [] i 3ot o 7 %
FFETR B 1Y & 5 485, BT LUERA & T 25 S 80
ARG o p R EAT Ok LR IR T2,

SARAE R T, 3 SRR T SR 2 B TR
it e, SR B AR N BRI AN 25 L) AoA% B 2
TR 2 ~ 3 £, PR i i B A R
151, A LARE S ) 5 e PR, 23 1 L DA G A 1Y 2
FEJFURHEORHTT AL & /A —E A Ag s L, AT 7R
Wt A SRR R e i — 2D B R

ek S AE T 16 88 B e 1™ 245 49y 1) R 0 155 0, ) Bk el L
MR E B E A= I AR, SC g 25 ] A, i
LI 02 5 2 1 A 7 2 ) g 42 AR R 3 B < 44
2% , B 1 ORI

S &30k
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ERE BWMA AR KRA FFER
(E M ZEDX 22 PN B g 4 25 v DR B B 45 43 B ¥ T S B0 %, 730050)

# E HE AEXEBRHSRTREI I EHTHA RIS E TN R 2 g IR 0 A F
Tk BRI EEMORRE R FREARNIER, BB L(3) EXER&it ik, R BRIKRBRIYE, it
FHm A WA Fenton ik R 1,1-=F K 2-Z 2 X X W (DPPH) A W K ik ZUE R A A1, #o M 4R 7% bk 2. % 5% BR) 09 4R S
REAR S, R SURERERRRIZLZANHM 10 2 ZHRRGK,80 CREIAIZII K, H41.0h, ZAKEY
P ERIAS A (72.9245.04) mg - ¢, R EEFMRRY TE G A DPPH & WA LA RAFeg A kAL ik
B 50% FREIE DMK (ECy) 2 A 1.10 mg - mL' #2262.57 pg - mL™' . it ZIELTUARFRGRRY
FREAKE RS EE, T ETE, MR, §RBENRTRLERIALA RIFHRAAER, LFREAFZEME,

EEE BRI ER LR A SR

FESES  R282.71;R284 XEkARIZAES A XEHS  1004-0781(2012)09-1195-05
Study on the Extraction Process and Antioxidant Activities of Total Flavoniods in

Oxytropis falcata Bunge in vitro
LI Mao-xing, WEI Li-li, QIU Jian-guo, ZHANG Quan-long, Qiu Yi-nong ( Department of Pharmacy , Lanzhou
General Hospital of PLA ;Key laboratory of the Prevention and Cure for the Plateau Environment Damage ,PILA ,
Lanzhou 730050, China)
ABSTRACT Objective

activities of total flavoniods in Oxytropis falcata Bunge in vitro.

To study the optimal extraction process through orthogonal test and evaluate the antioxidant
Methods The optimum extraction process was established by
the orthogonal design method, with extraction efficiency and paste-forming rate as assessment standards. The antioxidant activities
Results The

optimum extraction process was conducting thermal reflux 1 h at 80 °C for three times with 10 times volume of water. The total

of the total flavonoids extract were evaluated by Fenton assay, DPPH assay and reduction capability in wvitro.

flavonoids of Oxytropis falcata Bunge extracts was (72.92+5.04) mg - mL™". The flavonoids extract of Oxytropis falcata Bunge
strongly eliminated hydroxyl radical, DPPH free radical , with ECy, as 1. 10 mg - mL™" and 262. 57 pg - mL™", respectively.
Conclusion This process significantly increases total flavoniods in extracts and the method is reliable and simple. The flavonoids

extract exhibits a strong antioxidant activity in vitro in a dose-dependent manner.
KEY WORDS  Oxytropis falcata Bunge; Orthogonal design; Antioxidant activity; Total flavonoids
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