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Optimization of One — Step Granulation Process of Qishi Shengjiang Guiyuan Granules by

Orthogonal Test
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Abstract: Objective To optimize the one — step granulation process of Qishi Shengjiang Guiyuan Granules. Methods The type,
proportion, dosage of excipients, air — inlet temperature and fan frequency were investigated by the single factor test, with the
granule property, granule yield, qualification rate, and solubility as evaluation indicators. The one — step granulation process was
optimized by the L, (3*) orthogonal test, with the material temperature, liquid feeding rate and atomization pressure as the
investigation factors, and with the comprehensive score of granule molding rate, moisture, and granule qualification rate as the
evaluation indicator. Then the verification test was carried out. Results The single factor test showed that the ratio of extract (with
density in the range of 1.20 — 1.25 ¢ / mL) to excipient dosage was 1:1 (m / m),and the excipient was a mixture of lactose
and soluble starch (accounting for 60% and 40% respectively) ,the air — inlet temperature was in the range of 100 — 110 °C,and
the fan frequency was in the range of 35 - 45 Hz. The optimal one — step granulation process by the orthogonal test was as
follows: the material temperature was in the range of 65 — 75 °C,the liquid feeding rate was 10 r / min, and the atomization
pressure was 0.20 MPa. The granules prepared by the optimal process had uniform size, high molding rate (about 95%) , little
moisture (< 2%) ,and qualified solubility. The granules were not hygroscopic and were easy to store at the production environment
temperature of 25 ‘C and the relative humidity below 63.9%. Conclusion The optimal one — step granulation process has improved
the production level and product quality of the preparation, which can be used for the industrial production of Qishi Shengjiang
Guiyuan Granules.
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Tab.1 Quality of samples at different air — inlet temperatures
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100 BF+5L8 TEEEHO0.03g+ %573 #BESE, B0 260 Ak
60.03 g+40.02g) a2k

10 BF U8 TRILEH(00.01g+ 9845 #BEHE, %14 212 Ak
60.01g+40.03 ) JEXE

10 BF+ B TELED00.04g+  90.70  EBEHE, 9820 210 A
60.02g+40.01 g) bk

R« FR B 5 e AOTRET 100. 0 g (A ) , 4%
34, I E 70 °C, 100 H UE ML =5, & 5 B Ay
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Tab.2 Quality of samples at different fan frequencies
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B3 BREABTEREAI0.07, TR0 EEEHE, B2 260 A

60.01g+40.02¢) RobsA
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60.01 g+40.03 ¢) LA

45~55  BE B TERER(00.03g, 8312 BEEHE, BN L% A%
60.03 ¢ +40.01 g Fobsia
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100% . [ 28 57K 036 3, IE A iR i S5 4 SR W3 4,
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BT 2 ABC,, RILLE B 1,20~ 1.25 g/ mL &
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Tab.3 Factors and their levels

KF HZEACC) B % B(r/ min) B % C(MPa)
1 60 ~ 65 10 0.15
2 65~70 20 0.20
3 70 ~75 30 0.25

2.3 KIS

DI AR B2 T8 A il 3 HEAE & L 4% 2020 4 Wi rh
] 245 i (U ) )4 50038 ) 0104 50k: 771390 F M@ BE4T
A AR WK 6,
2.4 IEFHEXRE (CRH)NE

TR 2 i i ) s ( AR RE A9 0 T2 A o))
FESD 2 o A B ROE , BAEE AR E AR, 2R 7 0 2R

54

R4 L(F)EZRBRITSER
Tab.4 Design and results of the L,(3*) orthogonal test

BS54 B ¢ D REEG) A% ARE%)  HAEND)
I I | 1 1 R IV N 8.4
2 | 2 2 2 0.5 28 04 8.7
3 I 3 3 3 M3 260 R .60
4 2 | 2 3 94,21 180 97.60 99,97
5 2 2 3 | 04 24 9B 89.40
6 2 3 | 2 B0 980 93.33
7 3 | 3 2 05 230 0.3 89,93
8 3 2 | 3 0.8 210 2.8l 93.29
9 3 3 2 | 04 2n wNn 90.20
Ko 85.600 90.777 89.683 87.343

K, 94233 89.487 91980 89.677

Ko 91140 90.710 89.310 93953

R 863 L20 260 6610

K5 AESWER

Tab.5 Results of analysis of variance

FERR BEFZI BWE  HE FA& P

A 114.795 2 57.3975 1.703 >0.05
B 3.165 2 1.5825 0.047 >0.05
C 12. 543 2 6.2715 0.186 >0.05
RE 67.43 2 33.7150

E:F, 5(2,2) = 19.00,F,,(2,2) = 99.00,
Note: Fy s (2,2)= 19.00, F, ,,(2,2) = 99. 00.
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Tab. 6 Quality evaluation of self — made samples
] R REE(D) Kp(%) SHFE(%R) Bk
(N TR N -E EE 95.21 1.86 98. 20 xS
2 BBEREEMmHY 9483 1.79 9.2 A
3 BEBE LEE MEHY 94.32 1.93 97.65 xS

Je o3 50 B RS AN TR AR v [ Z R #H (CH,COO0K) |
A (MgCL,y) VB R 1 (K,CO,) (IR AL 84 (NaBr) (5L
1 (NaCl) AALE (KCD) AERRAT (KNO5) B3 1A%
W, T 25 CCEIR IS IRA T IR T d BUH R AR E T, T
SRS WA TR ARG BE (RH) T Y R I 321200, 45 5 DL
F 7o UL, RH R WA B o IR (%)
AR RH AR AR AR R R 2k, WLIRT 1o 745 s AL 15
IE, DIRAL 163, 9%) RN CRH. A7 e (R PR B iR B
REEHIAE 25 °C,RHEEHITE 63. 9% LA T 3G A4S i A KL .
x7 AEEIZEETHREE(%)
Tab.7 Moisture absorption rate at different relative
humidities (%)

N e ik

Tt CH,CO0K MgCL K,CO, NaBr NaCl KCl KNO,
RH 22.45  33.00 42.76 57.70 75.28 84.26 92.48
JUEE 0.90 2,20 3.71 6.22 12.53 17.81 29.32
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Fig. 1 Moisture absorption curve
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