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Optimization of Water Extraction Process of Ganxian Granules by Orthogonal Array Design
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Abstract: Objective To optimize the water extraction process of Ganxian Granules. Methods The single factor method was used to in-
vestigate the crushing granularity and extraction time of the medicinal herbs decocted first, and the quality of the solid was taken as
the evaluation index to optimize the first decoction process. The orthogonal test was used to investigate the influencing factors such as
water content,extraction time and extraction times. The content of salvianolic acid B and the quality of total solid were taken as evalua-
tion indexes to optimize the water extraction process by synthetical weighted mark method. Results The optimum extraction process was
as follows: crushing vinegar turtle shell into the crudest powder, adding 10 times water and decocting for 30 min, then adding other

medicinal herbs and 10 times water,extracting twice,1 h each time. The average synthetic weighted value of validation test according to

the optimum process was 95.20% ,which was close to the maximum synthetic weighted value of the orthogonal test. Conclusion The

optimized process is scientific,reasonable,simple and feasible with good stability.

Key words: Ganxian Granules;water extraction process;process of decoction first;orthogonal test;index components;solids

JHFEF 7 A4 28 BRI J5 & RN i X H = e A
TS AT B U 9 I PR 2856 7, HLA 0 B AS L76 Il AR e
TEREAEE I DR, 22 R 1% 21 4k Ak 18 P
5 e AT 9 , o SHEA TRk | LS SR P A oo T
D5 8 R R RUE SR 7 R4, B e g HetE— 25 T o b
AT 1 T 24 BORE ) o AR AE 5 v S A T Y SRR T
2R IE AR X SR EC T A T A o i TS
P R B AP b E R B P R B S &
SE TR AR, LA R B Y T N PR S AR o B E
mr.

1 XFEE5RG
1.1 4=

LC - 20AT A &5 %08 AH 3% (HPLC) X, £ 45 H: 1R
B SRR AR E PR AAS I #S  LC solution 8,3 T
Vet (H A< B He 8 W] ) 5 AUW220D B H 1 RF (7 4%
Z—, BA B HA ) ;CQ - 250 — DST B 75 v Ve bl

(i BR R B Y2248k ) 5 LD5 — 2A FAIG o 5 .0 ML
(st B O R A DD .
1.2 %

St YR RAT VAT B FER (BRSSO
M 32 PR AR IR S R R
TR BT R R (IR 2450 A7 PR 7L dik5- 3 5]
171104, 20171102, 17061001, 17112901, 17110601,
17091001,17121001,1711083,17112601,20171018,171101,
171101,1704001,20171202,170901,17051101,170701,
1709030302) , ¥4 28 RIN 7 H BE B 5K i il 324 Hh 25 Dl 48
FEONIE St s PR R BT RE Y O [ £ 0 24 b A 5 I 5%
Be, 5k 111562 - 201716, & & LI94. 1 % it) ; LHE N
%Al (BRTE 2 7)), K M4tk Hofth 75 28 Ry o dr i
2 FHEEHER
2.1 SR I ZER?

PR 7 R 5 A T e 2R HeA R 8 1T I AR HUEK

CEEWE: S AAEY FAI XM B [ZDSYS201606081515458 ],
E—1EE . FFE, L, KFAH, PHIT, AT @A FHE AT, (BF124 ) marsoneone@ 163. com,
MEEEE VT, B AR A, ZEREIT BT 6 A B, (855)0755 - 89918129,



- FFSR -
Drug Research

China Pharmaceuticals

2019 4F 10 H 20 [ 55 28 445 20 3
Vol. 28, No. 20, October 20, 2019

A AT SE I 4% AR IF G R R R 3R 5 520,
K B B S e R S i LUK PEREE Y Bk
VAN FEBR , 20 I X5 25 14 A5 B s B B B (1) iR 4725 4%

R T 4 o 0 R % A R A U TR
50 mL, B CEEHZE AL, 100 CKBZET, T 105 C
T4 2 A 9 2015 AF R CH E 24 i (PO )3 ) 0831
T A I I E TR SR

BHH4ai2 (%) =50 mL K% % F EABHRE x
250) / (85 % ¥ JT & x 250) x 100%

AN A AL E 1 it e R BRI IR s R TR AR
SRS A S 50 o AFEFRE , 20 iZK 500 mL, B
1 h, g, W4, @4 E 250 mL, Il 2 KIS YEFETE Y
i, TR BRI A5 K B AR DR
AR (8.21% ), oMLK (10.19% ) ALK (9. 88% ) . rf
(10.95% )W EIEY) & B2 A K,

NIRRT BRI B e FH ke 5 10,45 50 g,
Fs B HRE K 500 mL, 3 #1345 0.5,1.0,1.5,2.0 h,
U8, e i, B AR 250 mlL, M5 KR R Y i, i
HEE W & a5 R B Y a4y i ol 10.19%
10. 82% ,10. 72% ,10. 43% . ] WL, BiZ& 0. 5 h J5 X &
V)& 25 AN K

CRATTETE & i S TR) AR S5 R 25 T HH SE R
PEik T kLR R kiR, SERIRHE] A 0. 5 ho
2.2 KERIZHZE
2.2.1 HEKF

HR 4 0 TG 25 2R, 4 Sl UK A5 8 (R A |
PR ZE B) AIERE (R C) N HRRNE, &
AR ZEZI3 AR, KA L(39) IE R 3%, IS
PR R B B AR E R ) T PR S A, AT AR
e o 2 AT I 1,

2.2.2  BREH A&

PR B e T 20 4, %o TS B B AT e BB I,
TERE E H BRI BUR 5 2538 INAFES: BREAE 17 IR
2iRE He e 1 PR IEAC IR R 2K SR TR, U,
BT UEI, T T A TR 4 F 24 300 mL, /DR K T
VEWR Fidis 22 R, TR RS & 500 mL EIRT, ER L

mAU p/MPa mAU

50 50

40 ? 40

30 7 30

20 1 5 20

10 3 10

0 . 0

-10 t/min -10
0 5 10 15 20 25 30 0 5 10

A

A1 HEKFE
K K& AGE) B#% BOKR) % C(h)
1 8 1 1.0
2 10 2 1.5
12 3 2.0

A1, BGE B4R, 4 500 r/min B0 5 min, B EIETR
W FHBER B 25 5 AR & TR ) it .
2.2.3  EEHAE

G % B BORE 50 mLL, B OIE B AY 25 K& I, FE K I
EFT R, 28 2015 48 iR E 25 (i) )i ) 2201
B2, T 105 CF T 3 h, BT g A
30 min, 37 BPFRE i, # A H R S BB & &

BEBYFEE(g) =(B0mL k%R TEBHRE/
g x 500 mL) /50 mL
2.2.4 ABBRBEEINE

RS A REH N Inertsil ODS — SP £ (150 mm x
4.6 mm,5 wm); PN N MG - 0. 1% R % (22 -
78, V/ V)T A 1.2 mL/min; AR RS RGN 45 , A6
MR 286 nm,

TR £ BUPF B R B G BE ShGE I RS SRR g, i
80% WLV i IT 0 i RE 1 mL & PR B 29 1 mg %
T, FE5), BIAS AT BE S IA R B 2. 2. 2 T0R (R S RS
LM 0.45 pum GLFLUE RS I, IS8, BPAS AL A
VW FR AR TR B e B T2 45, X I B R R A T S R L,
T B W B FAR O 5 25 b A B EEAE 16 IRZ
(BRFFZH1), Jm 10 f5 K, 3B 2 ¥, AR 2 h, Hil A
TP I PR REAE i, e b3l i i VR 5 1k i 5 B
PE X BE A AT o

L)@ M B ER 3 R WA 10 pL, T
T2 R RE I 5E o 485 S B P X I S P T 3 vh , A6 5
PR B A i 8 V(0 T R A B b TG e S B,
My g @k A (L 1),

LM R AL G B R IBON HR 7 (1 060 pg/mLL)
fin 80% W & 1 mL 5% 1 000, 800, 600,400,200,
100,80,60,40,20 wg M  FE LT €0 335 25 R HEAE , T
PRI AR AERE R (X, we) MRS AR AR I TR AR (V) N

p/MPa mAU p/MPa

50

9 9
40

5 20 5

3 10 3

1 0 1

t/min -10 t/min

20 25 30 0 5 10 15 20 25 30

1. /TE B B

A, AR RIE R

B. AR RIER  C BHX&RIER

B1 Zigmetn

10



2019 4F 10 A 20 H 45 28 445 20 1)
Vol. 28, No. 20, October 20,2019

China Pharmaceuticals

- FFSR -
Drug Research

ARARIEATER PR EE A EH 5 Y =1 065 467. 411 X -
23 845.970, r=0.999 9(n=10) . 45 £ 8], FFEH R B
PEREEAE 0. 103 6 ~ 4. 144 0 g {0 PN 5 i fR 2k 56
AR

K A AR M I ISR K < 4 A 5 Ty
AEATERAE S RO R M e (24 h) A5
ZE W RSD ¥I/NT 2.0% (n=6), - hnke Bl % Ky
98. 85% , FRMIZ I LR AT,
2.2.5 KREXRBELERE

KA A4 14, DLRL 8 9 o i A0 8 R
B & 9 WARIR A B K AE N 100 43, K5 4548 FR 43 1) A
AR RV AE 5 BB PE S FEAL T O 2 R [
TE Py e FPHER R B % A IR B i 0.5, it
PR VRN, Tt de A T 25 25 SR L3R 2 FiEk 3,

%2 ERFIHRBELER

2.3 WA

REEKER T2 aT A, 647 3 LR IR ki .
FHICPRIGE 5 FFS55 18 BREGM , LR T 24 SR
TEACTAS S PRI 2 25 A TR, I TN e K i
MR B ALE DY) B AL G PR E A5 R W 4.7]
UL, 3 UAATIREE ) TR AN 31. 25% , FH445
HIF43 95. 20 41, 5 IEACIR IR LR A VT4 i RAEIW 25
FEIT PR s 4R T 2 S AT

A4 RERRITLHRIERELER

., BEA BEB BEC BED EWHAT ABMRBALE HAHF
i ) h (z8) (9 (mg) 2(%)
1 § 11 I 34.31 12452 59.09
2 § 2 L5 2 52.02 163.01 83.19
3 § 3 2 3 50.92 183.34 8717
4 10 1 L5 3 48.32 127.87 7169
510 2 2 1 57.06 208.98  98.53
6 10 3 1 2 58.78 19222 95.99
712 1 2 2 43.47 184.76 8118
§ 12 2 1 3 54.05 206.65  95.42
9 12 3 L5 1 58.08 202.63  97.88

Ki 228.98 211.48 249.93 255.15
Ky 265.56 276.55 252.41 259.80
Ky 274.08 280.60 266.28 253.68
R 15.03 23.04 5.45 2.04

Y=748.71/9=83.19

s = (IR BAS/ A0 BRERXES) x50+
(BBHRE/ ZREABHIRE) x50, Y A izaF 00T 353

k3 FESHER

B#% SS f N F P
A(4E) 382.68  2.00 191. 34 56.11  >0.10
B(k) 1003.05  2.00 501.52  147.06  <0.05
C(h) 51.77  2.00 25.89 7.59  >0.10
D(ig £) 6.82 2.00 3.4104

ii: Fl). 10(2,2) = 9 00, F().()S(Z,Z) = 19 OOC‘

AL SRR LA ASBCs A o T 22 W SR 3R
B, S OB PHEY IR B 5 i ALEL B ) o B H
Pe2E S, 225 REORIET AR 1 KF 555 2 KF
2 K55 3 K25 AN B O FEER 2 KR B
W2 W BB I8, 4 R R KPS f UK K (B) >
ok A (A) > SEIUR ] (C) , 2565 25 BB 30 4 4 A= 7 39
WAV A 7 JUAS 45, i JE DL e SR I T2 B 255
17 BRZGHF, 0 10 A5 K 3R EC 2 U, B 1 ho

RF BHHRE() BHHEE(%) AH®BAE(ng) %4#2(%)
1 54.39 31.44 205.90 95.52
2 53.92 31.17 205.74 95.08
3 53.86 31.13 205. 63 95.01
X 54.06 31.25 205.76 95.20
3 it

3.1 REERIZ®IT

LR T3 Hr AT 22 Wk 25 1 s i R 2 {HIC B Ak
PREAE A i 5 AR & i AR B 06 245 SR S Ak
05 HE S IR PR SR AT, AT RE R T RS AR AR
FE IKIEPER PV R KA 250 B3 KSR, A
K L etkm, S5 T EMREA,

AT FE R B R 240 vk 2R i s e R T
PUIEASIR G 2 2K AR T2, 2 Py 45 G i oe %At )y
AR T2, —J 1 T A Sk 4 S A 5 A T R AR AT 5
BAS 5 55— 5 T A AR UE JE T (R USR] g S 4%
G2 T AR RF— B0, IR 7849 2 #5730 I S At
K HAIE ARG AT K2 LA, 275 % FE 4R BUS 2 1Y)
AL R B R 4% DR 2R 1055 i R IR A A AR
B R R K I D, 45 A 92 b A P e it e HE T
M AT 45 SR W, YK SRR 4 2R X 2 R
2550 1.20(70 ~ 80 °C ) I}, 5 4R CHAKS BEFERY IR &,
) T80 10 RS, R AL 3 — R SR R A 4
YRR A 2 bR i — AR R % KR T2 A B AT AT,
3.2 BIHENERESGETFSNELLS

P12 005 bR 25, 854 TR IR 45 1, F5 AR a0 1
HOKIE A BORAT PHI R Bo I Jr 7k 2 IR 25 8 )7 3k
SR PR B (06 o B AT, 5 H A S s A BAR T
P, A5 BRI )5 v R 2 5K DL P R BRI PE S 0F A2
RIS A FE BRIy , HENT Z AR AR B VRN Oy i, S A L ik
KR T2 AR T2 BR P a4 , 7K S P 75
AR, WO AR B R B A R 1E 3856 10 15 A
By o TR, IR I o B rf R T R B 32 345 A0S
DU G A Ak B S 107 B B A2 PR B A i, b GR A
W,

R 2 A R BT 20 AR 2 AT R R bR,
HOy 2505 16 2015 4R R Crp [ 24 8 (PUER ) )i 0831

11



