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Production Process Optimization of Fructus Corni Formula Granules

GUO Junlin'?, SHAO Qing®, WU Linlin’, QU Haibin®, DU Xingang*, GONG Xingchu'?*"(1.Key Laboratory of
Modern Preparation of TCM, Ministry of Education, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004,
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Informatics Institute, College of Pharmaceutical Science, Zhejiang University, Hangzhou 310058, China; 4.Jiuzhou Fangyuan
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ABSTRACT: OBJECTIVE Process optimization of extraction, concentration, drying, and granulation of Fructus Corni
formula granules. METHODS The extraction process of Fructus Corni was optimized by orthogonal design, and the processes
of concentration, drying and granulation were optimized by a single-factor experiment method. RESULTS The optimized
extraction process parameters were as follows: water of 8.0 mL-g™', soaking for 30 min, extract twice, and 30 min of extraction
time. Spray drying was recommended with inlet air temperature of 180 “C, outlet air temperature of 85 °C, and concentrate
density of 1.03 g'mL™'. Dry granulation was favored with roller speed of 10.0 r-min~' and roller pressure of 9.2 MPa.
CONCLUSION The optimization results of extraction, concentration, drying, and granulation processes can help to implement
the industrial production of Fructus Corni formula granules.
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Tab. 1 Factors and levels
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B, 1 B;, Cy Al C3 Fif3 3 DMIFMHRIR IR &1 1Y
BHZEERZ<2.0%, RERELTZ%M4N ABC,
B2 I 150 30 min, BH/K &y 8 mL-g™', #2HL 2
K, YR 30 min.
R3 TEMMER
Tab.3 Results of ANOVA
P R/mg g BT Rimg g HER/%
FfE P4 FH PH FfE PMH
BiREE 531 0.159 0.83  0.547 1.12 0472
kR 1222 0.076 643 0.135 9.01  0.099

FREURE] 2328 0.041 10.92 0.084 18.10  0.052
R 0.976 0.948 0.966

K _ HE o -
A/min B/mL-g C/min

30 7.0 30

2 60 8.0 60

90 9.0 90

®2 EXREBRAFSER

Tab. 2 Orthogonal experimental conditions and results

.- SN LTS BRI B
A B C D(ZEA) #/mgg! #/mgg' %
El 1 1 1 1 12.66 5.785 53.87
E2 1 2 2 2 13.85 6.162 57.20
E3 1 3 3 3 14.12 6.156 57.84
E4 2 1 2 3 12.72 5.862 55.79
E5 2 2 3 1 13.76 6.203 58.78
E6 2 3 1 2 12.96 5.790 56.33
E7 3 1 3 2 13.26 5.936 57.05
E8 3 2 1 3 12.65 5.881 55.30
E9 3 3 2 1 13.52 6.141 58.03

K 13.55 12.88 12.76 13.32
K, 13.15 1342 1337 1336

S

K, 1304 1353 1371 1317 SRHTHTTR
R 040 065 095 0.9
K 6034 5861 5819 6.043
K, 5952 6082 6055 5.962 s

: LR B
Ks 598 6029 6098 5966
R 008 022 028 008
K 5630 5557 5517 56.89
K, 5697 57.09 5701 56386 N

: HEE

K; 5680 5740 57.89 5631
R 0.66 1.83 2.72 0.58
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Tab. 4 Verification experiment results

F9 HEiEETTE/mgg! DERETE/mg g’ HE /%
V1 13.56 6.620 57.41
V2 13.46 6.433 58.17
V3 13.62 6.395 57.68
BiE 13.54 6.470 57.75
RSD/% 0.59 0.580 0.66
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Tab. 5§ Yields of morroniside and loganin after
concentration
T WAL/ C S B/mg g ST B/mgg!

Cl 14.66 6.832

C2 60 14.19 6.516

C3 14.50 6.709

C4 14.38 6.631

C5 70 13.87 6.382

C6 14.29 6.630

C7 14.11 6.725

C8 80 14.49 6.709

C9 13.69 6.906
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B, RIIRGIREEE NN 1.03 gomL ™ BWlCR K,
BT UAME % 1.03 g-mL ™" #4755 82404k .

5286 D7. D11, D12 fifb4fikl 51008 B2
Lefil, BRSO RE M N 0.43 1 1.00
SR oK, EEILEIN 029 1 1.00 BFAHZEIR
/N AR JE BT AR /D, BT DL 4 e R
R i ELEA 0.29 1 1.00.
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$1<7.0%, FF6 H 25 BORL IR K 2 B3R . 45 AT,
PRAL S5 24 IR & 0.29 522 2F WK
BRI 180 °C, HIXIRSE 85 °C, R E
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Tab. 6 Conditions and results of spray drying process
o o AR
HEXUL R XGE
== N K Przdiza
CTRSINE L SR ES RO RO mEfl
g'mL

HOELRYCT i) Ko/
JiE % %

D1 1 s 180 90 1.03  029:1.00 70.9 4.78
D2 HEMERER 180 90 1.03  0.29:1.00 29.0 3.91
D3 EHEMIR 180 90 1.03  0.29:1.00 623 3.77
D4 FEHEMK 175 85 1.03  0.29:1.00 72.6 4.25
D5 ZEIFMIKE 175 80 1.03 0.29:1.00 664 5.85
D6 EIEMIKE 175 90 1.03  029:1.00 57.6 5.23
D7 EIFWIKE 180 85 1.03  029:1.00 782 3.99
D8 EIFEMIK 185 85 1.03  0.29:1.00 69.2 4.32
D9 FEIFEMIKE 180 85 1.02 0.29:1.00 69.5 5.93
D10 ZZFMIKE 180 85 1.05 0.29:1.00 67.5 5.66
DIl ZEZFMIK 180 85 1.03 043:1.00 78.5 4.5
D12 ZZFMKE 180 85 1.03  0.17:1.00 742 6.29
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Tab. 7 Conditions and results of dry granulation process

M5 REEE/rminT' SKPRIE f1/MPa /%
Gl 6.0 9.2 71.72
G2 3.0 9.2 72.57
G3 10.0 9.2 85.89
G4 10.0 7.4 82.48
G5 10.0 13.1 77.15
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