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Optimization of Decoction Process of Cinnamomi Ramulus and Os Draconis in Longgu

Kujiu Decoction by Orthogonal Test
LUO Weiliang ,LIANG Xiaoyan ,XIAO Xian,ZENG Rongxiang ,XUE Minfei
(Foshan Hospital of Traditional Chinese Medicine ,Foshan,Guangdong ,China  528000)
Abstract: Objective
Methods

To optimize the decoction process of Cinnamomi Ramulus and Os Draconis in Longgu Kujiu Decoction.
Based on a single factor test,the decoction process of Os Draconis was optimized by the L,(3*) orthogonal test with
smash degree, solvent amount and decoction time as the influencing factors, and with Ca," extraction amount as the evaluation
indicator, and then the verification test was conducted. Longgu Kujiu Decoction was decocted by the optimal decoction process of
Os Draconis, the decoction process of Cinnamomi Ramulus was optimized by the L, (3*) orthogonal test with soaking time,
decoction time, and solvent amount as influencing factors, and with cinnamaldehyde content as the evaluation indicator, and then
the verification test was conducted. Results The optimal decoction process of Longgu Kujiu Decoction was as follows:Os Draconis
was ground to 60 mesh and decocted in 20 times the amount of water for 20 min, and then the Cinnamomi Ramulus that had
been soaked for 30 min was added to continue decoction for another 20 min. The average extraction amount of Ca," in the

finished product was 27.56 mg,the average content of cinnamaldehyde was 1.301 g / L,with RSDs of 0.25% for both (n = 5).

Conclusion The optimal process is easy and repeatable,which can provide a reference for the decoction of Longgu Kujiu Decoction.
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2.1 Ca**#ZEENE

HURE i B, W4 22100 mL, B 78 & LA, 75 60 °C
FUFKBZET, THREEE SR8 BURH0.2¢, 8
HETEIM AR, I 10 mL AR 3R RV A , I 100 mL 7K 5 13 H
FELTHE/R A, A S E AT 2 R, gk
5 mL, JILASS B4 Z AR /R, & e i e — 0 2 W
(0.051 1 mol / L) 28 = ¥ LR (96T K It A 11
B Ca U . Ca?t R HUE (mg) = IRBH Ca?* i 4y
B (mg/g) x MR x 25l (g) .

2.2 HEBSENE
2.2.1 BiE&

K v R WM {6 3% (HPLC) 325 . {635 4« Agilent
ZORBAX Eclipse XDB - C¢ # (250 mm X 4.6 mm,
5 pm), P s 0. 1% SRR AKIEW (A) — M5 (B) 16
PR (LR IR 2 UL 1) 5373 < 1. 0 mL / min ; K % £
290 nm; 1 : 30 °C; R R 10 L.
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Tab.1 Program of gradient elution

B (min) A B(%) B A (min) A EHAAB(%)
0~15 12— 15 40 ~ 48 40 — 42
15~22 15— 17 48 ~ 49 42— 100
22~27 17— 22 49 ~53 100
27~ 40 22 — 40 53~56 100 — 12

2.2.2 BRHE

FBURE Bz T T HR 3 i , K 25 PR, N 509% H Pt il B
B 1 mL % 19. 25 ng IR, £20. 45 wm LR RIS,
IR IR, BIAS T RS W o 4% e B T A J7 FRBLER
AL, EREN S, FOREE S fFkds B8 T
2000 mL 785 7K E 75 G 2% 5 B 10 mL, ¥ 25 mL
A A 14 mL PP, B (Bh#8300 W, 45148 50 kHz)
AR 30 min, B, I BEE AL BRAT L 280,45 wm BAL

IR VR I, B IR, B AR A R H T B T
Ab T3 B T2 Wl B St A 1 S P A i, 4 A3 T R
B8 7 1 ) B B P X B VT o
2.2.3 FERFER

ARG R R R PR 4y B 2. 2. 20 F
3FIAWOE B, $2 2. 2. 100N 3% SRR g e S
Tk 8] 45 SRR AR A LURE K B TR 16 050, 45 143 53 15
ERTF 2.5, HIFPEX T4 L 1,

LRMESC R O R IR GE B, B RE K
Z BN NF R ST RS 10 L, 3522, 2. 130T (A 2%
PSRRI E , 0 S i AR DA Rz 0 o e v (X, g / mL)
SRR AR AR U TET R (V) S A AR R AT R 10, A5 1S
FHEY =715.57X +46.921(r =0.999 3,n = 6) L5155
BT, e g TR Jo R T 2. 321 ~ 28. 742 pug / mL G I A
LIRS R R AT

i s R < R 2 W ] — B e, % 2. 2. 1301
NS S SRR 6 UK, e ik VA T A 2 R R T
W i XA RSD M 0.12% (n = 6) , 3¢ B J7 15 0K %%
Rt

R MR8 B 2. 2. 2 300 itk A TGS | 40 1
TR TE0,3,6,9,16,24 hil[ 4% 2. 2. 170 | A3k 54
HEREN A2, T 5% W T R o &5 SR A By 1 04 oD ALY RSD
0.60% (n = 6) , 7 B3 A VS IR 24 h Y JEAR
R .

FE MR K IR — RS i 2. 2. 2T
75 ¥ ) A AR AR, e 2. 2. 1 TR (A A& 1 R R
FE SR T AR T i A A T
1.30 g/ L,RSD 5 0.57%(n = 6) , £W ik EE MR
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JKBUR A% S mL, 43 9 B 25 mL 2 5 In A SRR
W Sh RO IR AT #5022, 2 100 R J i il 45 A S TR TR
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1. Cinnamaldehyde

A. Reference solution B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms
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¥101.47% ,RSD 1 0. 15%(n=6)
2.3 HERRE

Ry s O T Ak 453 0, 2 40y, S e R
%5 20,40, 60, 80 H , 78433 105 B4 40 min, I & AT
F o Ca2 $EHUCE O 45 0N 5.761,7.724,8.162,
8. 315 mg. Al UL, B35 Jo B My e A 42 57, Ca2 + R BGE &
RN, O E T B R R E S SRR 40 ~ 80 H o

MG BUE T IR A5 i e Fh 4y e S e R
T 5,10,20, 3015 (PRFR) K, BT 40 min, P52 BT 7
Ca?* PR ML, JF0 2 Je 5 1, 45 2R Ca2 * $ iR 40 )
7 8.860,10.71,11.32,13. 41 mg; H: Bz [ & 5 43 5 N
0.725,0.971,0. 832,0. 754 mg / Lo a] W, , jifi & 15 4 1
A A R, Ca?* B ECEE TR W 1S N, T A pg e 5 2 S
Je U, R 7 TR B U B R A B S R 10 ~
301

FZE ] B 7 iR 453 &, Fe 4y, o 5 st o i
W5 AT 10,20, 30,40 min, I 5 B Ca? * $E U KX
FE K B i, 5 SR Ca? $R U 43 51 R 6. 112, 6. 340,
6.414, 6.437 mg; H: JZ W 7 & 73 4 & 0. 813, 1. 051,
0.916,0. 825 mg / Lo AJ UL, fifi 75 A 4 B (B A9 4 <, Ca?
P& BTG I, R R 1 T SO HG IS R, OB R e
7 1) BT B 0] 5 28 4524 20 ~ 40 min.

B[] BOAE 7 iRk O 4 3 i, 2R 44, 4 iR i
20,30,40, 50 min Ji5 FI& 40 min, I 5 B oPoRE J2 1 &
B, 4553 )4 0.703,0. 812, 0. 828, 0. 834 mg/ L. Al
U, i 5 5 9 B ) 1 S, A g R 5 S TR 0,
E T BT 1 (AR I B 1] 5 28 45824 30 ~ 50 min,

2.4 EIRE

To B R E T2 OB i B (A) 7 (R B £ 4
(B) BB (C)AsZ MR, DL Ca? * S BRI IF M 45
B, R H Lo (3%) 1E A2 150 2 0 i e B v 08 1 vh e R
T4 REEKFEE 2, IELIRG BT 5458033,
J7 oM 25 S L% 4t 2 3 R 4 n] 1, X4 AL Ca
s B AT 3 Y R 2R A RN B S A R EE bR R 21 55
KA >B>C, R E AR T 28 A,B,Cy, RIR
Jei 2 60 H, B 20 5 AR ] i AL 40 min.,

AR E T2 IR B IR W R T 2R e i
TG, AR R A -, DURE B I i ORI 4
B, LA A (A R R) (BY) =R (C) A i
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Tab.2 Factors and their levels of decoction process of Os Draconis

K F BEACR) B % B(£) B % C(min)
1 40 10 20
2 60 20 30
3 80 30 40
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Tab.3 Orthogonal test design and results of decoction process of

Os Draconis

F5 A B C D(=8) Ca* R E(mg)
1 1 1 1 1 14. 32
2 1 2 2 2 20. 51
3 1 3 3 3 18. 54
4 2 1 2 3 19. 87
5 2 2 3 1 27.65
6 2 3 1 2 26.25
7 3 1 3 2 18. 54
8 3 2 1 3 23.46
9 3 3 2 1 23.63
K, 53.37 52.73 64.03  65.60
K, 73.77 71.62 64.01 65.30
K, 65.63 68.42 64.73  61.87
R 6.80 6.30 0.24 1.24

R4 RBHEIZHEDWER

Tab.4 Results of analysis of variance of decoction process of Os

Draconis
FERR BEFIA n Bz FA P
A 70. 30 2 35.15 24.55 <0.05
B 68. 14 2 34.07 23.80 <0.05
C 0.11 2 0.06 0.04 >0.05
D 2.86 2 1.43  1.00 >0.05

E:F, 5(2,2) = 19.00,F,,,(2,2) = 99.00.%7F
Note: Fy, (5(2,2) = 19.00,F, (,(2,2) = 99.00 (for Tab. 4 and Tab. 7).

Wi PR3, R Lo (3%) IE AR B A L e R B T 20
REACEIR S, EASE B 545 R WK 6, 77 220 #r
ZER LR T AL AL, X B PR B I L R
BIZR  BY A C s 52 WA AR B s 255 9 B > €' > A, U7
TR I A RTE T 20 A7,BY €7, RN 30 min J5 1)
A 20 AP AR BRI HH IR 20 min

x5 HEHAEIZEZRSKE

Tab.5 Factors and their levels of decoction process of Cinnamo-

mi Ramulus

KF HEA (1) B 2 B’ (min) % C'(min)
1 10 20 30
2 20 30 40
3 30 40 50

2.5 FUERIG

PR B #0920 7 25 M & it P AT 45 5 0
i e A4 B8 R A 43 I BT O 45 R Ca? P g SR R Oy
27.56 mg, H: WV 34 5 5 1.301 g/ L,RSD ¥ 2K
0.25%(n=5),
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Tab. 6 Orthogonal test design and results of decoction process of

Cinnamomi Ramulus

FE A B’ c’ D’ &R EAF (mg/ L)
1 1 1 1 1 1.270
2 1 2 2 2 0.754
3 1 3 3 3 0.911
4 2 1 2 3 1.092
5 2 2 3 1 0.932
6 2 3 1 2 1.178
7 3 1 3 2 1. 130
8 3 2 1 3 0.941
9 3 3 2 1 0.724

K, 2.94 3.49 3.39 2.93

K, 3.20 2.63 2.57 3.06

Ky, 2.80 2.81 2.97 2.94
R 0.14 0.29 0.27 0.05

RT ERMELIZAENNER
Tab.7 Results of analysis of variance of decoction process of

Cinnamomi Ramulus

FERR  BEFITA n Hxr  FA P
A’ 0.03 2 0.0l 7.83 >0.05
B’ 0.14 2 0.07 37.99 <0.05
(o 0.11 2 0.06 30.73 <0.05
D’ 0 20 .00 >0.05
3 3tig

HEG b e B IR R R R 2O 225 W), it
W B 5 A 2 /1N, B3 M LIS 0 e B v 28 4k 5 v i
A 2T SR (B DR 25 v R 25 A AR A
BEESR B AR ST AR R BE R I 8] K S 07 %
S A Ca? PRIBUE AR LT, LU RE A [R] 4%
e BV 0 E A SR 4 SR S 7R A AR R X e VA
JER M R R, e B il v Ca? 1 5 R B e R
TR B2 Y 72 1 3 T 18 o o JFC D L mT R A e ) 484 o 4
R T A BOR R m AR (R B 4 AT AN AR, H
RS B 240 8y A R RS T 2 0 v 7 T A 245 280 s
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FEASE 1 7 b [R5 o A g s 1 5 0SB A FE T)

RV s A b T A e A R e T
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(SO0 N = 5075 e A R P2 1 a1 & NV G = A L S
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R AR
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