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Optimization of Molding Process and Characteristic Chromatogram of Rougan Granules by

One — Step Granulation Method
LIU Dongfang'?*,LIU Shun'??,TANG Zhifeng'*”,Z0U Kaiping'?’,SHEN Shen'*? ,WANG Xun'?*~
(1. Jiangsu Province Hospital of Chinese Medicine+ Affiliated Hospital of Nanjing University of Chinese Medicine ,Nanjing., Jiangsu,China  210000;
2. Jiangsu Integration Innovation Center for Specialty Chinese Medicine Preparations,Nanjing, Jiangsu,China 210000; 3. Jiangsu Engineering
Research Center for Innovative Chinese Medicine Preparations,Nanjing ,Jiangsu,China  210000)
Abstract: Objective
performance liquid chromatography (HPLC) for granulation. Methods

To optimize the molding process of Rougan Granules and establish the characteristic chromatogram of high —
On the basis of single factor test,the inlet air temperature,
spray rate and atomization pressure were selected as the investigation factors and the particle qualification rate were selected as
the evaluation index, the optimal molding process was optimized by orthogonal test and verified. The chromatographic column was
Capcell Pak C,; column (150 mm X 4.6 mm,5 pum),the mobile phase was water — acetonitrile (gradient elution),the flow rate was
1.0 mL / min,the detection wavelength was 250 nm,the column temperature was 25 °C,and the injection volume was 10 pL. The
Traditional Chinese Medicine Chromatographic Fingerprints ~Similarity Evaluation System Software (2012 edition) was used to
establish the HPLC characteristic chromatograms of 15 batches of samples, determine the common peaks,and evaluate the similarity.
Results The optimal molding process of Rougan Granules as follows:the relative density of the extract was 1.15 (60 °C),the inlet
air temperature was 90 ‘C,the spray rate was 150 r / min,the atomization pressure was 0.20 MPa,and the particle qualification rate
was higher than 90%. 15 common peaks were identified in the characteristic chromatogram of 15 batches of Rougan Granules
prepared by this process,and three common components were identified, which were paeoniflorin, 3 - ecdysone and ligustilide, and
the similarity were higher than 0.990. Conclusion The optimized molding process was stable and reliable,and the established HPLC

characteristic chromatogram was stable and reproducible, which can provide reference for the preparation and quality control of

Rougan Granules.

Key words:Rougan Granules;one — step granulation method;orthogonal analysis method;characteristic chromatogram; HPLC
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G, RIS T PR AL 2 0E AT i I I RIE < %
BRI AR L FH LAz 700k = JE & Sk SR 59 9 1 0 e
P BT, SRR OFF ) BHE FH 25120 A% B2 10 vk i
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— 5 HRLHLREER P, Ja sl XL, A Ak TR 50 90 i
XA 800 m® / b, FE PRI AR v, B A ORL Y 3 R
AW e AU (RO RE B AT 0 T AR S IR W5
5,70 CHET 0.5 h, il 45 JUREL R ARIE HE— 2,
SRR T L 5] 5 e 2 5% R DR R DR — B
2.3 BREHRE

15 045 UKL S AR VT (10 ~ 60 H ) JE L 43 SRR E &
& Uk (REE 1 10 B i B REE i 60 B i) FE A #%
UKL T i o UKL G A% 8 = B AR UKL BT i/ CRPRHTT i +
TR FE + =-EH ) X 100%.
2.4 HEILEZ®FHRB-10]

PALR ZE R - DA AR O 2 R L XU 55
R EAE ST BN R, LUBRAAR RPN 5 bR, 2
TR RIS B AR ZE R A5, IRl R R A
R E A (REAXT B B R 1. 15(60 °C) , # XU
90 °C,W{ZEH 4 200 r/ min, 224k JE J1°4 0. 20 MPa] .24
B AR AN 1. 05 FF 28 1. 20 B, J0k: 4 4% R 5L 56 T
e e B AR R B (AR B A2 3 R 1. 15(60 °C)
A R, /NS4 50 2 i XU BE DA 70 °CF 28 90 “CH,
A% R W T 5 UE KU RE 3K 100 “C , J0RE A R
RRARR , KL 55 2 o Witk XU B2 26 4% 70, 80,90 “CilEAT%
B U A 100 1/ min FHZE 200 1t/ min B, 0k 4
6 R BW TG 5 B35 23K 250 ¢/ min &, UKL A A% 2R [
1%, (E A8 R AT5 ¥ T 100 r/ min . B 55 5 3% £ 150,
200,250 r/ min #7552 .4 46 1M 0. 10 MPa 3
% 0.20 MPa i, fib: & 4% 288 W = 5 5 A0 R 13k
0.25 MPa Ji7 , UKL G A% R REAR , RO B 22 Tl 5 4k
JEJ13%E#% 0. 10,0. 15,0. 20 MPa %8¢ £ WL 1( - M/
BLARCRARAL, TSI o

1 BEERBERER

Tab.1 Results of single — factor test investigation

ARRE AR ARAE(T)
REAMERE LS REA 2S5 BAMHBER BRI .
(60°C) 110 AF8H, RS HENAK AL S 81.32
LI5S sEKIMY 88.22
120 REEABARRGUEK BN REK BEBS 8478
#RBE 0 BERKABLE ZHRR ARER S 75.80
(C) 80/90 HpED §7.21/85.33
00 BESBRALSE HEks 78.26
HEEE 00 HEHAK D, B0 5 .04
(r/min) 150 BEHY BERD 83.74
N0 EEHYKIMAE 86.81
B0 KMNRHY BREL S 76.71
FREA 0.10 sk .71
(MPa)  0.15/0.20 HEHY 88.06/85.78
0.5 B#dm mnis 7.3

TEAZ TG« Al o R R 0 5 2 45 2 T 12 A
XF R 1.15(60 °C) o LAE R (IR A) W55 o
(HZEB) EES(HNEC)NBHEENE, FIMHER
T 3K B R 20 LSR5 % R A PEA 48 4 , 2R H
Lo(3%) IEASIR IR MEAT O 1E o 17 UL 38 3. 7 22 70 Hr 5 1L I
F A LERLRWY 25 R 2 0 DR T 20 0 52 M A B AR IR Oy
A > C > B, ik XU BEXHIURL A kR A B2 52 (P <
0.05) &5 &A= hn, MEl L H R TZ48 N0
A;B,Cy, BIHE XU EE 90 °C, W25 8% 150 r/ min, 25 L)%
770. 20 MPa, 45 2 AT R 1. 15(60 °C) .

Fx2 EHESKE

Tab.2 Factors and levels

KFE - REFACC) B % B(r/ min) B % C(MPa)
1 70 150 0. 10
2 80 200 0.15
90 250 0.20

®3 EXREZITEER

Tab.3 Design and results of the orthogonal test

Kips HEA BEB AEC HEDEYG) 4HE%)
1 1 1 1 1 75.13
2 1 2 2 2 73.24
3 1 3 3 3 78.16
4 2 1 2 3 88. 86
5 2 2 3 1 87.79
6 2 3 1 2 78.55
7 3 1 3 2 96. 42
8 3 2 1 3 90. 30
9 3 3 2 1 92. 11
K, 75.33 86.33 81.00 84. 67
K, 84.33 83.33 84.33 82.33
K, 92.67 82.67 87.00 85.33
R 17.33  3.67 6.00 3.00
4 FEAFER
Tab.4 Results of variance analysis
FERE  BEFGA AWE  HF  FL P
A 450. 89 2 225.45 30.28 <0.05
B 22.89 2 11.45 1.54 >0.05
C 54.22 2 27. 11 3.64 >0.05
D 14. 89 2 7.14

E:F, (2,2) = 19.00,F,,,(2,2) = 99.00,

Note: Fy 5(2,2) = 19.00,F, ;,(2,2) = 99.00.

T 25k il bk — 2D hiRi AR T2, A
15 022 HEAORIAE &, AR DU, 25 5% 15 A it JB0RE 5 4%
KR 91% ~95% , ¥ 92. 60% , RSD 1. 40% , H. ki
ALTERT A 20K, R T 2R0E AT 4
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2.5.1 ®BiEL&H

{634 : CAPCELL PAK C 4 #5 (150 mm X 4. 6 mm,
5 pm) ;AN K (A) = 285 (B) B EVERL (0 ~ 15 min
i} 95%A — 83%A, 15 ~ 25 min i} 83%A — 77%A , 25 ~
35 min B} 77%A — 63%A, 35 ~45 min B} 63%A —
40%A) ;T : 1. 0 mL / min; KM IE K 2 250 nm; AR,
25 °C; kMR 1 10 pL
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Fig. 1 Overlapping HPLC fingerprint chromatogram of 15 batches samples
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Fig.2 HPLC reference fingerprint chromatogram of samples
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