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[ Abstract ] Objective: To optimize the decoction process of Digda-4 decoction (DGD-4D), and provide
reference for the standardization study of decoction of Mongolian medicine decoction. Method; Taking DGD-4D as
model drug, different decoction methods of Mongolian medicine were compared, HPLC was used to determine
contents of aesculetin, geniposide, picroside [ and picroside II. On the basis of single factor tests, central
composite design-response surface methodology was adopted to optimize the decoction process of DGD-4D with
transfer rates of 4 components and dry extract rate as indexes, regression model fitting was carried out by Design-

Expert 8. 0. 6 software, prediction model of process parameters was established, and the optimal process was
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verified. Result: The optimal decoction condition of DGD-4D was determined to be adding 40 times the amount of
water and decocting for 17 min, decocting once. Transfer rates of aesculetin, geniposide, picroside 1 ,
picroside I and dry extract rate were 70.01% , 94.11% , 61.23% , 92.32% , 32.89% , respectively.
Conclusion; The optimum decoction process of DGD-4D is established, it has important reference significance for

excavating, sorting, improving the level of Mongolian medicine preparations and ensuring the consistency of their

clinical efficacy.
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Table 1 Common decoction methods of Mongolian medicine decoction
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Table 2 Decoction process parameters of DGD-4D
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14 589X — 67 223 (r =0.999 6),Y = 23 495X —
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0.999 5) , & MEJEFIK A 1. 336 ~133.60,5. 772 ~
577.20,3.036 ~303.60,7.320 ~732 mg-L "',
2.2.4 KA BRI, B 2. 2.1
TR o 3 Sk A i S ERE 6 YK, D SR T R TR R L
LFE NETH B E T T OB B 04 i LAY
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G % B R AT

2.2.5 BmEMWIKE K211 3N 54T &
6 Uy LR S A W, 4% 2. 201 TR €838 45 2k I, 1
R OFE METFH ARGER T M RES 1Y
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T A A R, 4 2. 2.1 TR A gk S5 R
LI RZRE CF BT A E AT T M EE T
I (¥ 57 25 Jin A 1m0 i 4K Rk Sk 95.31% , 95, 02%
94.91% , 95.18% , RSD 4% % & 1.9%, 2.1% ,
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Table 3 Determination of index components and dry extract rate in

DGD-4D(n =3) %
e R R 2
W mgrx ETH OMEENT I HEgwD HE

Sl 69.27 95. 14 62.58 92.11 31.98

S2 67.92 93. 66 60. 80 91.48 30. 05

S3 67.05 95.52 60. 06 91. 31 31.00

S4 68.98 92.73 61. 38 92.16 32.05

S5-1 61.89 90. 82 60. 09 87.98 29. 87

S5-2 68. 32 88.23 63. 56 85.07 31.34

S6 64. 68 86.90 60. 43 85.94 29.41

2.4 DGDAD HIE T ZMHHRIKKBHEE HmES3
AL, ZERE SR ST ~ S6 T, 45 FE A W TR — A
PEM R A 2 0] 22 /N B 0 IR A K, % i 5]
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A B FE bR o (0 5 B S RN I B AR, & 1 i Al
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PEAN 8 AR 0052 ), fie 28 ) 8 R A A T2 IXRERE
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TR R] T B R R IR M

2.4.1 JmkKE  FRECDGD-4AD 5 g, 3k 9 £, 435
20,40,60 f% i /K = 71 20 min, 55 2 k& B, F5 30k
B 25 min, JIZ 1 K, 254 200 H 0 9 38 2T, i
VW, A, &, KERRARERE, & T
10 mLER A K@ & Z 2, 3t 0,22 pm ffLJE
FRE B R, &5 T, ULk 4. 25 B % B RE %5 oK it
(A1 T, LA A B3 7 7% S RN A5 R 80 A s
A& oK i 3] 40 £5 5, HARAR R e B R 57
15 R AS B

*4 DGDADHETZHHMAEER(n=3)

Table 4 Investigation of adding water amount in decoction process

of DGD-4D(n=3) %
ik fit wEx B
Mz WETH OMEES I EEwn HF
20 47.26 82.38 53.74 70. 87 26. 4
40 65.91 90. 36 60. 72 86.12 27.5
60 66. 66 94.76 64.42 89.27 30. 1
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2.4.2 ZyEtM FRHC DGD-4D 5 g, 435l 40 1 Y, AT FE A S DU B Y R KB, OD kK 3% B

HKIR L 0,10,20 min, H AL #AE[E 2.4.1 51, WL 3%
5. 455 K BRI I E) X 38 AR B2 B R R RIR B 1S
S AP NITE

x5 DGDADHETIZHHERAMEERE(n=3)

Table 5 Investigation of soaking time in decoction process of DGD-

4D(n=3) %
LI 1 wHH B
/min e BT WWGET D WEETT BER
0 65.08 93. 36 60. 72 84. 14 26. 4
10 67.99 90. 36 62. 87 86. 12 28.3
20 68. 66 94.76 64.42 89.27 30. 1
2.4.3 FUEAFE] FREL DGD-4D 5 g, 4> BlMn A 40

P K, Sk W 53 0 SCK R 5,10,20,25,
30 min, HABHRAER] 2.4.1 300, L3R 6, 45 R A& Bk
& BN A SE A, FE Bm L e B RN R B R A
U 4 T A A (LGN AR BT

*6 DGDAD FIETEZHHFEMEZEE(n=3)

Table 6  Investigation of decoction time in decoction process of
DGD-4D(n =3) %
L I ] A B
/min g%k RTH WG] wern E
5 59. 36 84. 64 58.28 80. 44 25.8
10 65.18 89.28 60.78 84.57 27.5
20 67.99 91.36 62.72 86. 12 30.6
25 66. 64 93.59 64.42 87.29 32.5
30 67.96 94.76 65.25 89.27 31.0

2.5 RS-V E AR E T 2S5
2.5.1 HER AKFWMHHE FEREERRLE A,
PEFE MK i 20 ~ 60 f%, B B [H] 10 ~30 min, §
Bl ko MRAE AR TET RE, AANER B S K
L 5 N Z ARG 58 0, £ 1, £1.414,
2.5.2 W ikit 5 % HE K B Design-Expert
8.0. 6 Ak A B, MR B K Rl 5 &R, 4
B CFE T ARGER T MSAREET TR
FLL SR B RN FE IR, A8 AR 1] Hassan J5
BN O ~1 B EPECIH—(E” (OD) i AKX H
OD = (d, xdy Xdy+++-~- d)"" (kIR E) L d, =
(Y, =Y, )/ (Y, =Y, X i R AR (i =
1,2,3,4,5),Y, k@ @5 o DG 8 IR
(W SIAE Y, R 2 VT M 48 B S D0 AE b i Je /AL

TIOR8l . FRHL DGD-AD 5 o, B T RIZ5 HEH,
Se i, B SO, B 1R, 2534 200 H
it 0 0 3, W B DB, TE o 4% 20201 TR KR
SE I HE AR W T

*7 DGDAD MIALIZHERREAH(n=3)
Table 7  Central composite test analysis of decoction process of

DGD-4D(n =3)

B R R %

A o B
No. MUKEE 0 s Bk B % 0D
N T sk e T
M o ez EIE e o s

1 54.14 27.07 70.53 92.34 59.11 92.34 33.00 0.86

2 54.14 12.93 70.21 93.33 59.28 91.82 32.60 0.86

3 25.86 27.07 63.2 91.38 58.46 91.59 29.80 0.59

4 25.86 12.93 62.22 88.01 58.56 87.98 28.90 0.40

5 60.00 20.00 70.83 94.8 59.34 91.48 31.00 0.83

6 20.00 20.00 53.91 85.19 55.09 82.81 27.55 0

7 40.00 30.00 70.56 94.03 59.43 87.12 30.70 0.66

8 40.00 10.00 69.31 92.34 58.52 88.5 31.32 0.67

9 40.00 20.00 70.79 94.42 60.9 92.01 30.20 0.84

10 40.00 20.00 68.98 93.65 60.45 91.48 33.45 0.90

11 40.00 20.00 69.97 92.98 59.08 92.01 33.64 0.88

12 40.00 20.00 70.12 94.11 60.49 91.48 31.65 0.88

13 40.00 20.00 69.87 92.88 60.02 90.11 32.67 0.87

2.5.3 MAMA 5EHE 5 HT R Design-Expert
8.0.6 BAFxF 7 rhial 30 B 4 2 A7 o0 B AU G, o1
HILLAF B Oy HZAS &, 0D AR &, #E 4T Ik Z 0
KRS, 2 on gl H )7 # OD =0.87 +
0.24A +0.022B - 0. 0484B — 0.204% - 0. 0708, }

» PN

HEk 2% 0.07, B 3% 22 °F- J5 Al 0. 406 3, Je g R %L
1. 47% , Ui W] 75 AR 4045 B A Al A5 B 2 5l o A
TR Z TR TN AT WL 8 AR IAER A
ZEFWR R B 25578 B3, R WK & X 42
BT ZHA BENEW,2 A% 5N R 8 52 AR
A LA AT, BB HEF RN A > B,

2.5.4 TZZ%Mf R Lk kIR,
2 Wl DR A i il 1 7 Ak AR T 5 v b R A =
2200 T AT, DL TET 20 25 R e B B L IX B OD >
0. 85, B i Fe AR BT Z 28O ok B 39. 99 i, it
AN E 16. 86 min, BIZ 1 K. 45 G Ik IREPR%E &,
e HUMACE 40 A5, FUA M E]) 17 min, BIZ 1R
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x8 HBFAEMFESN

Table 8 Analysis of variance of regression equation

E-E.3 SS f F P
(i) 0. 740 5 15.01 0.001 3
A 0. 450 1 45.63 0. 000 3
B 3.856 x 10 ~° 1 0.39 0.5525
AB 9.025 x10 3 1 0.91 0.372 1
A2 0. 260 1 26. 68 0.001 3
B? 0.034 1 3.45 0.105 7
5% 2% 0.070 7
afi R 2% 1.920 x 10 ~* 4
it 0.810 12

oD

B/min

27.07
23.54
20.00
16.46 -
12.93

' 25.06 32.93 40.00 47.07 54.14

20.00 !
32.93
16.461 9325 86 ANE

B2 fmikE5FEMEX DGD-4D FlE T Z W8I i & i %
B&
Fig.2 Response surfaces and contour lines of influence of water

addition and decoction time on decoction process of DGD-4D

2.5.5 IFiK%  FRHL DGDAD 5 g, V47 3 i,
e T 25 45 F HEAT S0 i 06, 3 4% I A 48
bR S N 5 (R O 22 2 < 3%, 3% W A % A R
O B B O T2 2 5041 & 35 B T B0 60 5 B0
ROWLE 9,
3 itie
3.1 HERRRA IO E  RRGE R LB N
T 2GR A R A R > B R L % A B
BBLAE I E TSR . W EE TR T AW
B TR i A RO A R, B
ABIFFIE ST PRS2 M A mE T . 1
T LIAE T 1 69 25 2800 1k e W B, LA B A
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Table 9 Verification test of decoction process of DGD-4D(n =3) %

W B bR T i

ol RSD
B R R 70.95 70.01 1.8
BE T 1 5 R % 95.74 94. 11 1.6
BT T R 62.35 61.23 2.0
AT I R A 93. 40 92.32 1.2
RERR 33.85 33.61 2.0
oD 87. 00 85. 00 1.8

J& T IR RELIR A S R B2 R R R S R RO 2
JLT R BB PO B R R R AR
IR, ANRERIN o NI, A BT T E L 4 Bh i (Z B2 &
F T AT T RS EE AT 1) MR R
YRR 25 58 48 A, BE B8 50 J 42 T 3 )2 i DGD-4D 1y
it

3.2 DGDAD il & T 2mife 5825 2 i fil
W) O 256 B 60 ~ 84 A AR 7 BR A, IR
FHF R B R, 22 5 i B WL 1 o DRI £ R
ST JA 7 ik P ZARX 6 5 48 R Ak DU oK &
BN 18] 0 2% 8 3R, SR A A B0 - 2800 T 3 5
20X 2 ANZE X DCD-AD w45 45 8 o3 4 % R AR
FRRNEZmWE, AHAETZ28, T T 20
U R 2 A 45 AR 25 & VAN 500 /9 B T A A
it Z AW R, I A — & £ B AR
MLPESC AR o NI, AR SEHG 2R A OD 33K 4% 52 i [
A N, O Bl E R AR T S 8O ALK
] 17 min, 7K 3R 40 4f, BEZE 1R, 5 AT T
AL, 475 245 bR A4 5 0 W 2 s /D, 5L IR T 5
i A B R R A 9D A AT R e R B IR
o BT HIERITTE SR TZLZER B AFT
BE— B

3.3 WIEEH 1R RBARA R W R
1 A B % I JE B B e A, W
HOEH T AERRIE ST AR, 1K b 5 9K it
A B OGO A A I A5 A AL SR TG T, R o it
— ARG B BEET T Al B 1 1 fh s 454
KFE 2 AMALE Y ¥ S, R B T fEe g
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