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RBGL R0 Hoh AT R XIS, SR AR AEBIR T L A 10423 70% LRI 2K, FR 15 ZREKRIE A 10423
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Optimization of Extraction Technology of Compound Shuangjin Ganmao Granules by Multi-index Compre-
hensive Scoring

LIU Guihua, HE Chenghui, Payiman - Haimiti, WANG Yunfei, XING Jianguo (Xinjiang Uygur Autonomous Re-
gion Institute of Meteria Medica, Urumqi 830004, China)

ABSTRACT OBJECTIVE: To optimize the extraction technology of Compound shuangjin ganmao granules. METHODS: The ef-
fects of ethanol volume fraction, extraction time and the amount of ethanol on the extraction effect of ethanol were investigated by
orthogonal test using the content of effective components of orientoside, vitexin and rupestonic acid in Trollius chinensis and Arte-
misia rupetris, and the yield of extract as indexes. The effects of decoction times, decoction time and the amount of added water
on the extraction effects were investigated using the contents of effective components of total polysaccharide and rosmarinci acid in
Hyssopus officinalis, and the yield of extraction as indexes. Validation test was conducted. RESULTS: Optimum ethanol extraction
technology conditions were as follows as 10-fold 70% ethanol, extracting for 2 times, lasting for 1.5 h each time. Optimum water
extraction technology conditions were as follows as 10-fold water, extracting for 3 times, lasting for 1 h each time. Results of vali-
dation test showed that average comprehensive score of ethanol extraction technology and water extraction technology were 95.55
(RSD=1.01%, n=3) and 97.89 (RSD=0.97% , n=3). CONCLUSIONS: Optimized extraction technology is simple, stable and
feasible, which can be used for the extraction of Compound shuangjin ganmao granules.

KEYWORDS Compound shuangjin ganmao granules; Technology optimization; Ethanol extraction; Water extraction; Orthogo-
nal test; Comprehensive score
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(LZRAE BRIBK24ALER) ) -
12 #H AR5RH

2R AL X R (LS 2 111777-200801 , 111687-
200602, 2% :96.4% . 100% ) 5 2K 1% FBR . D-JC /K 45 it B
i (HE5: 111871-201203 ,110833-201205, £ : 98.9% .99.5% )
BR824 RS e IR I 5 — s o T o L (o [
Bloe B ds AL BRI ST 8, 41t 5 : 20121213, 46 : 100% ) ;
SHAE A AL R A R AR R R
$8 A7 S A 25 FR S WL k5 2 130305, 130301, 130515,
130203, 131009, 130930, 121010 120825) ; Z Jif§ 2y a3 4l , H
BN A3 HTal, K AR 4liK
2 FiEEER
2.1 EBRIZT3MELZERSHNESENE

TR AL T T 24 4 SEE A HP T P A 4 I VS 2 A 432 T R
IR A rp 0 — A R AR 1) 3 i SR AR R R,
SEASTRER ARSI A
2.1.1 s M RS ESE SR PEA N, fif
# : Shim-pack VP-ODS Cs(250 mmx»4.6 mm,5 um) ; i 0 :
N (A)-0.4% W5 1% (B) , #6 B2 PEM[0~38 min, A-B(14:86) ;
38~60 min, A-B(40:60) ; 60~70 min, A-B(14:86)], i : 1
ml/min; SR A : 340 nm (28 FFFFHIAIFT) 242 nm (—4;
EIRR ) s AL 30 C s R 10 ul.
2.1.2 RSB HE AT LR BIRRIAARAE (BT
M AR R A, 2 9y, 3 E 3SR IR T HEFR I, U8
i, A IR, ER L R
2.1.3 {RAX BT S BRI ARG
P 2 Yo B 3 2, R AR L 43 I R B N 1 ml &
324.6.343.6.184.8 pg MM F I o 43 B % B B B iR T 45
2.0.1.0.2.0 ml, B F[Al— 10 mlHE b, 0 B EEAe pe 2 2008, 12
A7, R 1 ml 2 2EEOTF 64.93 pg IR 34.36 pg . — A%
T4 36.96 g FRTRA X IR Az, R4S
214 BIVERE SR s He Ay b I RR B M
“2.1.27 0N J A A AN AR RS — R I B
TRV 4 CATEAS T
2.1.5  ZMEXRRMFELE OREIIC2.1.37 TR 4t &
% 0.15.0.25.0.5,1.0.1.5.2.0 ml, 43 JI&E T 10 ml=H o
PR R B 20 4250, AT R G BRI s 2 W RO L
VTR A, LA IRt S0 v B o, pug/ml) % G0 TIRR () a0
FPERAE RN AR B 5 FE . 43 BIRS 2 B 2,137 1T (21 7L
TR 45 AN — A 6 TR R Y 4534 0.5, 1.0 . 1.5.,2.0,2.5 . 3.0 ml, 43
SIETF 10 mUE A, R EERG B B 20, $250, RIAS R A1)
SRR o A RO T R, SRR, ) AR A
Fito 3FMbA RS A T i e 2R B R L3R 1

F1 3MEERSMEIEAERLMETE

Tab 1 Regression equations and linear range of 3 kinds of

components
&30 EyEpg r G, pg/ml
Pt =26 565x+702.47 0.9999 16.23~97.39
T y=28 478x-1010.9 0.999 8 5.154~68.72
—HE R =38 641x-116.87 0.999 8 9.240~55 44

216 LEIE L M FUEE | BeR R BUEIKE

HHEEZG 2016 4F55 27 B4 4 )

W T S% Rt Pt R I o) RS VAR, 4 0l A
TEA il OISR, S5, AR OGS R, S0 IR A A
[ (A B ) [0 Ak A € 0 T R AR it PR 28 B 3R R — A
b TR R A7 5 T R VAL, 2 BH Ak T v Al B 49 % 32 B 43 T
Yo K BRI A R IR, 32 A1 E FR Y RSD 4351y
0.92% .1.25% .1.02% (n=5) ; MK 45 R BoR , 3 Mb 2
AT L RSD 430 1.21% . 1.62% 1.11% (n=5) ; fa &
PRI A5 R BN, 3 b 2% B4 % = 9 RSD 43 31 o 1.07%
1.29% .0.98% (n=>5) , F B BLIA S A WTE 24 h IRRE s [k
RIS 45 R B R, 3Nk 2% B4 B 35 [ e %43 51 R 99.45%
100.6% .99.89% (n=6) ,RSD 4%/ 0.96% .1.35% .1.23% ; 3
A P R T BRS04 0,703 ,0.921,0.532 pg/ml.

22 EBRIZTEREBSEMNNE

W BURE A 50 ml, BT 105 CE TR R E RN
FERIMA, 80 CAIRZET, 105 CTHE 3 h)F BT T b
L IR, TR AT 2R (R TR /2 T A x
100% ).,

2.3 BRIZEEESIERNTHE

S HR9-10], RAERAHIE (AHP 7)) X I 20 5L
A IR T T R IR B AR 4 B R b i L 2E A A
ZEREHE IR — A W R I A R A T R A
0.487 2.0.274 0,0.133 0,0.105 8, CR=CI/RI(CR: fifif]l — &Pk
%, CL: — Bt R b, RL: B HL— S5 457 ) =0.011 3/
0.9=0.012<0.1, RIS LKW IE A — Bk, &
ZAFRINZE A AT L5515 = (B & /20 T
KA ) x100%0.487 2+ (R & /4 R e K& 1) x
100%0.274 0+ (— A% v il iR 15 F/— B 86 T 1 fie K 5 12 ) x 100
0.133 0+ (IR H1F5/RF Fe K152 ) x100%0.105 8,

24 BRIZMHE"™

TEHCZE R IR | — A W R 1 i SOR T A RO 4R
b, B I 2Ll b, R IE SR BT, 58 L EER
TN B (A) BRI E] (B) B FEAS i (C) X Wt T 25
241 ERZAEETE AT E R A R BN SR 2 1K
i, ZE AT E R R 97 4 DL L S e SR BOR B 21K s 4 2
FEARF B0 L 60 % B, 25 A P4 KT 85, I k% £ WA R 4y
B 60 % ~80 % iE— 5% s ML MK F 1.6 h, 255 1F 4
KT 9045, il e AR BURT ] 1.5~2.5 h F— 2 %4 24 2 B2
AE 05 DL A, SR TP B KT 95, TiliE 5 10~ 14
E—2 5 SR L(3) IEsC R TIRGE . I HKF L%
2, I KA LR 3, 2 R Fe 4.

*2 BEEIZEZES5kKE

Tab 2 Factors and levels of ethanol extraction technology

¥ A%
AR, % BOEHURTE) b CUmp)
60 15 10
2 70 20 12
3 80 25 14

SR FH B AT T, S i R BOROCR 9 DR R HE Y o A>
B>C, LA & FERFL 4y B0 Wi e K (P<<0.05) o 407 2243 T il
L, RIBCA ] g e T W R (P>0.05) o BRI AL
A VB THE, 25E 1IN R IR 45 R A, b e U
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*3 EBRIZEXTHRWEZITRER
Tab 3 Design and result of orthogonal test of ethanol extrac-

tion technology

E ##i7

ETN
& L . A MG AR B
omg/g ,mglg FiE,mgg K, %
1 1 1 1 1 9.2 1.21 2.39 23.00 8591
2 1 2 2 2 10.85 1.14 2.87 23.02 91.18
3 1 3 3 3 10.02 1.24 241 2327 88.03
4 2 1 2 3 10.49 133 281 22.08 92.95
5 2 2 3 1 11.58 1.22 292 22.14 95.66
6 2 3 1 2 11.96 1.26 272 22.67 97.44
7 3 1 3 2 9.26 0.94 241 2036 77.46
8 3 2 1 3 9.11 1.10 2.54 2046 80.62
9 3 3 2 1 9.70 119 2.63 20.79 85.45

K. 26512 25632 26397 267.03
K, 286.05 26746 269.58 266.08
Ky 24354 27092 261.16 261.61
R 4251 1460 842 542

F4 BRIZGEIINAESHER

Tab 4 Result of variance analysis of comprehensive score of

ethanol extraction technology

BRKR  BEETAA A )y F P
A 903.77 2 451.89 53.88 0.02
B 11642 2 58.21 6.94 0.13
C 36.74 2 1837 219 031
RE 16.77 2 8.39
WS 107371 8

W Fs(2,2)=19.0,F,,(2,2)=99.0

Note: Fos(2,2)=19.0,F(2,2)=99.0
BT 259 AsBLCo, B 104545 T0% 201 32 B 2 Y, 5 1.5 h,
242 BUEIRE PRIy SR F R R BER TR AT
K, PATHRAE 3 0y . S5 SRT ¥R E 1538 22.87% (RSD=
1.34% ,n=3) ; 25 54T AHIATF AN — B T -39 7 543 ok
11.88.1.31.,2.85 mg/g(RSD 23514 1.51% .1.63% .1.70% ,n=
3). FHLEE SN 95.55(RSD=1.01% ,n=3) , Wk H
MR L2 G P Fa o AT
25 KRIZT2MUZERSHEENE

BE A T v b B e M SR 1 R R A TR R A
FE KA B A (1 8 2 B AR 8 bR
2.5.1 IEFERE ARG BRI SCERI3 kAT, &
% FE : Shim-pack VP-ODS Ci(250 mm* 4.6 mm, 5 um) ; ¥ 3l
AH: 2 NE-0.5% B R (17:83, VIV) 3 338 « 1.0 ml/min; K09 4 «
330 nm; AL - 30 C s A 10 ul.
2.5.2 AL B PEXT BRI WA HAL Ty L FR B A
B AR, 9y B A IR B T HER I, ik, A
B, Y, A AL VA R o RIS 28 AN 5 o e R
INERE RS TIEL Dy gilsbioa 8
2.5.3 X REANIAVE GRS O R AR X L IL A A AR
FE N CFEG LA 1 ml 25005 217.2 ng M4 PR % R
I ERI AW 1.0 ml, & T 10 ml B0 P, s 2 i B %
B EA) HSAE | ml Rk IR 21.72 pg (A% BR i , B
3o FERFREL 105 °C T4 2548 5 7t (1) D-J0 /K A 28 W X B
12.54 mg, & T 50 mlE i, MKFR B R 205, $247, il i 1

« 512 - China Pharmacy 2016 Vol 27 No 4

ml % 249.5 pg (1 D-Jo/K & VL, BNAS o

2.5.4 RBEFBRA LB TES RGEERE O s
T B S Yo BRI, 40 B ATRAR A i S gk I . 2
RAERE g, 5 0] R €0 3 ) £ B ) () A A (o i 0
IOF) e e B 3o 32k R A7 TC MR MAC , & B Ay v LAt i o % 32
B INE T RIEFRR I HEFR Y 0.752 pg/ml.

255 SMAXRNFELR OFREFR. KHEWIR 25375
ML IRIN 4 0.5.1.0.1.5.2.0.2.5 ml, & F 10 ml i,
TINHG < TR B B 20 B0, WA R 906 BE R VAT R 2
250k R SR VE IR, AR E | LA A R MR (x, pg/ml) X6 L
TR () HEA T4k (BT, 75 [mH AR R y=30 421x—1 911.9(r=
0.999 8) , 45 J 3 B, ok ¥k Fr W K6 N oG o vk B 4 MV [
10.86~~54.30 pg/ml, QI AE 5 WL D-JCAK 41 1 %o HE
WV (2495 pg/ml)0.1.0.2.0.4.0.6.0.8.0 ml, 535 & T 25
ml A=A KRR R 2B F25) 0 A3 BIMR IR b IAA K 1.0 ml
BT 10 ml HEEZI RS T RS S T UK ORI AR
BB A ml, 7557, F 90 C/KE I 10 min, B, oK%
IR KL EOERE . INOBEE AR () i e i
AR AR (), 22 bR o 2R, A5 81 5 7 p=0.053 6x+
0.116 9(r=0.999 6) , & W] 2] 2 Bl 45 0 Joit 2 0k 3 e PRV I Oy
1.996~15.97 pg/ml.,

2.5.6 NEEEE REE HmEMEMEBCRIAE st
SR 2B B RSD 4351128 0.77% (1.40% (n=5) ; F
SV A5 R WR 2 A2 43 1 RSD 43 51y 0.89%
1.72% (n=5) ; e M0 25 R 7R « 2 ME24 53 1 RSD 43
AR 0.79% .1.63% (n=5) , B AT 12 h N AR 5 |l
IR EE R BN« 2 M B IR 530 99.79% |
99.13% ,RSD 43414 1.68% ,1.88% (n=6)

2.6 KEIZTRESRNNE

AR 2 W URE AR 50 ml, BT 105 °CE T8 £ 1H i
ZER A, 80 C/KIAZET, 105 CTHE:3 h )5 B Thash
B R, [[¢2.27 T F AR SR,

2.7 KEIZEEEENIBIRNHE

R AHP PR BRI B 2208 ok kA e & it AR T 155 3
FlHE AR L 25 A AN, 45 AU R 05301 R 0.581 5.,0.309 0,
0.109 5, CR=CI/RI=0.001 8/0.58=0.003 1<<0.1, % B &5 1k
S LR W R B AT — B0k o &AM LR A PR A
T AT = R 2 R/ R 2P S ') x100x0.581 5+
(kR 7 I /R A A R R 5 4E) < 1000.309 0+ (AT
B R RI5%)%100%0.109 5,

2.8 KIRIZiE

2.8.1 IEARETT AR FR IR 0 IL R L S R K
B (E) FIERHE(F) SRR (G TENBERINE , LLRZ &
R H RS R BRI GE AT 5 e8hR, R
L (3) IEARRIATIAE . HE 5K 5, KT 525 R
W6, Ty 2T ai RIWRT,

SR B A HT I AT S0, 5 g B IR 1 R R HEE 9 E>
F>G, VIR OB I i R (P<<0.05) . £8 07 2243 Wi vl 41, Bl
FHHA] KA R IC BRI (P>0.05) . WFRIREA 14
B B AR R LR G 2 I i UK 2
E:;F.G,, B! 101%i7k s %Eém 3 ﬁ\ s ﬁﬁ( 1.0 h,

Y
e
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x5 KEIEEZE5KTE
Tab 5 Factors and levels of water extration technology

K FORENT) b GOk
1 1 1.0 10
2 2 15 12
3 3 20 14

F6 KRIZEXRWIZITRER
Tab 6 Design and result of orthogonal test of water extra-

tion technology

Hx fitn

4 RERRYG  HAEWY  BEA é?/%

E F - ) s i

L, mg/g H,mg/g x q

1 1 1 1 1 0.63 113.84 2526 8032
2 1 2 2 2 0.63 112.49 25.81 80.08
3 1 3 3 3 0.64 111.81 26.55  80.62
4 2 1 2 3 0.65 114.52 2721 82.21
5 2 2 3 1 0.65 123.99 2824 86.60
6 2 3 1 2 0.69 126.69 2867 8936
7 3 1 3 2 0.71 142.92 2916 96.80
8 3 2 1 3 0.72 146.98 29.41 99.03
9 3 3 2 1 0.74 145.63 29.84 9946

K, 241.02 25933 268.71 266.39
K, 25816 26571 261.75 266.23
K 29529 269.44 264.03 261.86
R 5427 1011 696 454

RT KRIZGEWSNAEDNER

Tab 7 Result of variance analysis of comprehensive score of

water extration technology

BRKR EEETHA A )y F P
E 1539.06 2 769.53 116.17 0.01
F 5231 2 26.15 395 0.20
G 25.19 2 12.60 1.90 0.34
R 13.25 2 6.62
B 1629.80 8

H:Fos(2,2)=19.0,F0(2,2)=99.0

Note: Foos(2,2)=19.0,Fon(2,2)=99.0
2.8.2 KFEE AR AR L KR TR it
B TATHAE 3. ST IR0 28.79% (RSD=1.51% ,
n=3) ; M 2K 25 A B 734 % 1 43 o 141.2.0.70 me/g
(RSD 43511} 1.88% . 1.25% , n=3) ; V- ¥ 254 143l 97.89
(RSD=0.97% ,n=3) , L tH Ak 4R T Z2%0E AT 17,
3 it

(AT v & AR RN — R, L 3 BTG M i 43 SR v 1 1
ZERCTT AT A5 B ER S 0 B — A TR 5 Pl e 2 a0
A R KV 1 3k A R A 2 0, A AR R A BRI
R Z M. P, TERIFT A Dy s LI VA 1k R K I P A
A, AR A RO AT B B LIS R . 246 R A B BF
AR F B —FE AR ALY, B RE S LA (A B AR B A A
etk RN IE SR S, KL 2R bREE S IAGE Ak A2
Dy U2 AT g 56 Y BGA T PR UE IR 56 45 5L 1 R
SEPERIA SR

(2) AR50 R T AHP 32, M4 4k 5 (%) “ 78 B A " P A1 R0

HHEEZG 2016 4F55 27 B4 4 )

A A 4 TR AR 19 L Se U Jhy 28 BT > 430 > — 0k

T >V 40, 6 45 TRUEE s I T b 2650 10 O R e, 2 o

AT L A T B TR Ay i AR AR I AR 24 2K ) o A

P 120 h e B 1 B 23 28 B0 DUV ARG 3 — s T R

EE AR RPOE R KR T W, AR FIHR

A G EETR T AR, T 2205 R G g2 R I M A, A R

KAFNH B A7 20, DR S B  F B 24 i 2k ik

i W i O R R

(3) AL A BN WERIFIR AH 5 Hhid A 1R 254 L

A SRR , 750 AT B S R X A AR AE P 1 SR IR 1 R

), DRI A S 3 R I 38 B G40 R oA 108 438 4 R A R AR 0 DR IR 25

HONHEbR . AR A A RUNSY R R, S HCR RIIL A

(RABACKE G N 28846505 . AR AE e T2 Rl T

W HA B BT PR B AR ZE B IR R — A T T R

VERH AR
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