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Abstract: Objective To study the prescription and process of Fritillariae Thunbergii Bulbus (FTB) formula granules. Methods
FTB was extracted by decocting method. FTB extract powder was prepared by spray drying method. Wet-extruding granulating,
extruded-rolling granulating, and one-step granulating were adopted for preparing the formula granules. A comprehensive evaluation
method was based on the powder fluidity parameters such as the rest angle, the final volume reduction degree (a), the filling velocity
constant (b, k), and the yield of the particles, to optimize the optimum preparation process, prescription excipients and their
proportion. An HPLC method was used to determine the contents of peimine and peiminine. The chromatographic column was the
Agilent Zorbax Eclipse XDB-Cig column (150 mm X 4.6 mm, 5 pm), and the flow phase was Acetonitrile-water-diethylamine (70 :
30 : 0.03); The volume flow was 1.0 mL/min; The column temperature was 30 C. Results The synthesis score of the FTB
formula granules prepared by one-step granulating method was the highest. The best prescription was the extract powder-dextrin-
95% ethanol solution (100 : 100 : 160). The particle yield was 91.3%, the rest angle was 30.73°, the value of a was 0.109 1, the
value of b was 0.025 5 and the value of k was 0.030 1, the fluidity of the granules was good and the yield was high. The content of
peimine was 0.305% and the content of peiminine was 0.098% in the particles by HPLC. Conclusion In this experiment, the
formulation and process of FTB formula granules were designed to met the design requirements, which could be used in the
production of the technology.
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Fig.1 HPLC of peimine and peiminine reference substance

(A), test sample (B), and negative references (C)
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T 1 ORESESIR)ALFIEMATHIRELHIER (n=3)
Table 1 Results of Chuanbei equation and Jiuye equation by wet-extruding granulating method (n = 3)
755 RE-WIRS- LR JIHETT 2 AETiRE
1 133:6.7:422(90%) n/C,=3.02001+54.810, r=0.9999  In(ps—p,)=-0.043 5n—2.615, r=0.9907
2 10 2 10 : 12.5 (90%) n/C,=4.081 5 n+58.624, r=0.9985  In(py—p,)=-0.0144 n—2.623, r=0.9917
3 10 210 2 5.5 (90%) n/C,=3.8150 n+45.510, r=0.9990 In(p;—p,)=-0.019 0 n—3.201, r=0.987 4
4 10 210 2 3.45 (90%) n/C,=4.363 9 n+284.470, r=0.9950 In(p;—p,)=-0.0129 n—2.665, r=0.993 7
5 10 210 2 2.5 (90%) n/C,=3.661 0 n+44.510, r=0.9985  In(p;—p,)=-0.030 0 n—2.725, r=0.998 0
6 10 210 1 2.5 (85%) n/C,=3.1220 n+77.100, »=0.9990 In(p;—p,)=-0.017 0 n—2.480, r=0.996 5
7 10 210 2 3.12 (85%) n/C,=4.3429 n+133.310, r=0.9993 In(p;—p,)=-0.017 7 n—2.650, r=0.996 0
8 10 210 2 3.4 (85%) n/C,=3.2450 n+38.080, »=0.9995  In(p;—p,)=-0.02201—2.789, r=0.999 0
9 10 2 10 : 3.5 (85%) n/C,=3.380 7 n+59.502, r=0.9950  In(ps—p,)=-0.023 0 n—2.622, r=0.988 9
10 10 2 10 : 5 (80%) n/C,=4.368 8 n+94.603, r=0.9983  In(ps—p,)=-0.0169 n—2.716, r=0.979 6
11 10 10 : 3.5 (80%) n/C,=3.044 5 n+42.479, r=0.9995  In(ps—p,)=-0.023 6 n—2.531, r=0.9823
12 10 2 10 : 2.5 (80%) n/C,=3.562 0 n+84.273, r=0.9972  In(py—p,)=-0.014 5n—2.646, r=0.9542
13 10 2 10 : 2.2 (80%) n/C,=3.654 5 n+80.334, r=0.9994  In(ps—p,)=-0.019 5n—2.648, r=0.993 9
14 10 2 10 : 4 (75%) n/C,=3.5112n+66.724, r=0.9976  In(py—p,)=-0.023 2 n—2.461, r=0.983 6
15 10 210 2 3 (75%) n/C,=3.754 1 n+51.562, r=0.9992  In(p;—p,)=-0.0272 n—2.765, r=0.978 6
16 10 210 2 2.5 (75%) n/C,=3.9149 n+60.371, r=0.9991  In(p;—p,)=-0.020 0 n—2.716, r=0.978 5
17 10 210 2 2 (70%) n/C,=12.280 0 n+18 356, r=0.9794 In(p;—p,)=-0.024 0 n—3.684, r=0.999 6
18 81121 1.6 (75%) n/C,=4.404 8 n+75.397, r=0.9985  In(p;—p,)=-0.023 1 n—2.931, r=0.9447
19 811212 (70%) n/C,=5.923 1 n+194.490, r=0.9914 In(p;—p,)=-0.0319 n—2.600, r=0.9400
BHEN-FLHE- QB
20 10 10 : 2.52 (90%) n/C,=3.4055n+112.820, r=0.9967 In(ps—p,)=-0.0199 n—2.056, r=0.983 7
21 8112 1:2.35(85%) n/C,=4.3433 n+59.578, r=0.9980  In(p;—p,)=-0.0262 n—2.885, r=0.987 8
22 8112 :2.1(80%) n/C,=4.0233 n+79.816, r=0.9978  In(ps—p,)=-0.018 4 n—2.858, r=0.9703
23 8112 :1.6(70%) n/C,=3.693 7n+49.394, r=0.9989  In(ps—p,)=—0.032 8 n—2.508, r=0.999 9
®2 ORESERIRLS FELER (n=3)
Table 2 Results of prescription screening by wet-extruding granulating method (n = 3)
Wiis — XA AT 01373 af3 7> b/f35 K/ ety Y1/
1 21.5%/21.5 34.3°/82.8 0.331 1/66.9 0.055 1/65.1 0.043 5/93.5 57.9
2 62.5%/62.5 38.3°/66.8 0.245 0/75.5 0.069 6/79.6 0.014 4/68.4 68.8
3 75.5%/75.5 41.4°/54.4 0.262 1/73.8 0.083 8/93.8 0.019 0/69.0 72.8
4 52.0%/52.0 38.0°/68.0 0.229 2/77.1 0.0153/25.3 0.012 9/62.9 56.6
5 60.0%/60.0 39.1°/63.6 0.273 1/72.7 0.0823/92.3 0.030 0/80.0 70.5
6 72.0%/72.0 43.6°/45.6 0.320 3/68.0 0.040 5/50.5 0.017 0/67.0 62.1
7 69.5%/69.5 36.5°/74.0 0.2303/77.0 0.032 6/42.6 0.017 7/67.7 67.2
8 65.5%/65.5 39.5°/62.0 0.308 2/69.2 0.0852/95.2 0.022 0/72.0 70.8
9 55.5%/55.5 43.5°/46.0 0.295 8/70.4 0.056 8/66.8 0.023 0/73.0 60.2
10 68.0%/68.0 37.6°/69.6 0.228 9/77.1 0.046 2/56.2 0.016 9/66.9 67.8
11 75.5%/75.5 43.1°/47.6 0.328 5/67.2 0.071 7/81.7 0.023 6/73.6 69.3
12 66.0%/66.0 39.9°/60.4 0.280 7/71.9 0.042 3/52.3 0.014 5/64.5 63.5
13 75.5%/75.5 41.6°/53.6 0.273 6/72.6 0.045 5/55.5 0.019 5/69.5 66.8
14 46.0%/46.0 37.6°/69.6 0.284 8/71.5 0.052 6/62.6 0.023 2/73.2 61.1
15 57.5%/57.5 40.5°/58.0 0.266 4/73.4 0.072 8/82.8 0.027 2/77.2 66.7
16 74.5%/74.5 38.2°/67.2 0.255 4/74.5 0.064 8/74.8 0.020 0/70.0 72.4
17 77.5%/77.5 33.9°/84.4 0.0814/91.9 0.066 9/76.9 0.024 0/74.0 80.4
18 85.0%/85.0 42.9°/48.4 0.2270/77.3 0.058 4/68.4 0.023 1/73.1 723
19 81.0%/81.0 37.7°/69.2 0.168 8/83.1 0.030 5/40.5 0.0319/81.9 73.0
20 67.5%/67.5 40.6°/57.6 0.293 6/70.6 0.030 2/40.2 0.019 9/69.9 62.3
21 72.5%/72.5 41.2°/55.2 0.2302/77.0 0.072 9/82.9 0.026 2/76.2 71.8
22 78.5%/78.5 41.4°/54.4 0.248 6/75.1 0.050 4/60.4 0.018 4/68.4 68.9
23 82.0%/82.0 42.1°/51.6 0.270 7/72.9 0.074 8/84.8 0.032 8/82.8 75.1
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F3 BFH-RERIE)ALFIEMATHREFIER (n=3)
Table 3 Results of Chuanbei equation and Jiuye equation by extruded-rolling granulating method (n = 3)
W75 BER-MCC-ZEHR NHET5 A5 RE
1 10 £ 10 : 10 (65%) n/C,=3.623 4 n+545.45, r=0.9449  In(py—p,)=-0.026 0 n—2.374, r=0.998 8
2 10 £ 10 1 13 (65%) n/C,=5.323 8 n+855.11, r=0.9648  In(py—p,)=-0.008 0 n—3.212, r=0.9867
3 8112 114 (60%) n/C,=1.8857 n+608.00, r=0.9615  In(py—p,)=-0.0327 n—1.632, r=0.9812
4 10 10 1 10.2 (60%) n/C,=6.642 9 n+360.00, r=0.9279  In(py—p,)=-0.022 1 n—2.670, r=0.9886
5 10 2 10 1 11 (60%) n/C,=8.8000n+317.33, r=09765 In(py—p,)=-0.043 7 n—2.596, r=0.9922
6 10 2 10 1 12 (60%) n/C,=9.910 7 n+275.00, r=0.9903  In(p;y—p,)=-0.0223 n—3.223, r=0.987 8
7 10 £ 10 : 13.5 (60%) n/C,=17.1679 n+1062, r=0.9820 In(py—p,)=-0.0124 n—3.305, r=0.9875
8 10 £ 10 : 14 (60%) n/C,=13.086 0 n+331.43, r=0.989 1 In(py—p,)=-0.0170n—3.756, r=0.9959
9 10 10 : 14.5 (60%) n/C,=9.514 3 n+264.00, r=0.9903  In(p;y—p,)=-0.0222 n—3.350, r=0.9960
10 10 10 : 14.8 (60%) n/C,=3.684 4 n+307.81, r=0.9578  In(py—p,)=-0.0256 n—2.083, r=0.9973
11 10 10 : 15 (60%) n/C,=10.232 0 n+465.00, r=0.9293 In(py—p,)=-0.043 8 n—2.777, r=0.992 5
R4 FHRERIRASFEER (n=3)
Table 4 Results of prescription screening by extruded-rolling granulating method (n = 3)
Ty e 011373 af3 7y b/A3 5y k/f353 ety Y/
1 73.3%/73.3 32.6°/89.4 0.276 0/72.4 0.006 6/16.6 0.026 0/76.0 68.3
2 68.2%/68.2 29.4°/102.4 0.187 8/81.2 0.006 2/16.2 0.008 0/58.0 67.7
3 64.6%/64.6 27.2°/111.2 0.530 3/47.0 0.003 1/13.1 0.0327/82.7 66.3
4 82.1%/82.1 40.4°/58.4 0.150 5/85.0 0.018 5/28.5 0.022 1/72.1 68.3
5 75.8%/75.8 34.3°/82.9 0.113 6/88.6 0.027 7/37.7 0.043 7/93.7 76.1
6 45.2%/45.2 27.1°/111.7 0.100 9/89.9 0.036 0/46.0 0.0223/72.3 69.4
7 63.9%/63.9 26.9°/112.2 0.139 5/86.1 0.006 7/16.7 0.012 4/62.4 69.6
8 45.6%/45.6 24.1°/123.6 0.076 4/92.4 0.039 5/49.5 0.017 0/67.0 72.0
9 65.9%/65.9 34.7°/81.2 0.105 1/89.5 0.036 0/46.0 0.0222/72.2 70.5
10 21.1%/21.1 26.0°/116.2 0.271 4/72.9 0.012 0/22.0 0.025 6/75.6 56.2
11 49.5%/49.5 24.1°/123.5 0.097 7/90.2 0.022 0/32.0 0.043 8/93.8 74.4
xRS5 RUKFIR)IHLFEMATFFREHER 1=3)
Table 5 Results of Chuanbei equation and Jiuye equation by fluidized-ded granulating method (n = 3)
TS W DURER F - BIH-95% 21 I NETH
1 100 : 100 - 140 n/C,=8.834 0 n+363.54, r=0.9765 In(ps—p,)=-0.026 8 n—2.4543, r=0.9929
2 100 : 100 : 160 n/C,=9.166 7 n+359.48, r=0.9765 In(ps—p,)=-0.030 1 n—3.709 6, r=0.999 9
3 120 : 80 : 140 n/C,=8.635 6 n+427.50, r=0.9765 In(ps—p,)=-0.0224n—2.586 7, r=0.9899
4 120 : 80 : 160 n/C,=8.733 6 n+417.86, r=0.9765 In(ps—p,)=-0.028 8 n—3.2343, r=0.9956
5 133 167 : 140 n/C,=17.3855n+369.28, r=0.9765 In(ps—p,)=-0.0208 n—3.012 1, r=0.999 8
6 133 167 . 160 n/C,=8.028 4 n+389.73, r=0.9494 In(p;—p,)=-0.026 6 n—3.229 4, r=0.999 9
7 143 157 : 140 n/C,=6.863 4 n+365.07, r=0.9765 In(ps—p,)=-0.018 7n—3.4316, r=0.997 6
8 143 757 1 160 n/C,=17.0373 n+357.22, r=0.9765 In(p;—p,)=-0.02021n—3.6754, r=0.9935
R6 RMWKBIRALFTFELER (n=3)
Table 6 Results of prescription screening by fluidized and granulating method (n = 3)
i — RSG5y 01455y af3sy b/fF 3 k535 giavha YAE/)
1 82.8%/82.8 31.5°/94.0 0.113 2/88.7 0.024 3/34.3 0.026 8/76.8 77.8
2 91.3%/91.3 30.7°/97.1 0.109 1/89.1 0.025 5/35.5 0.030 1/80.1 82.1
3 83.9%/83.9 31.9°/92.4 0.115 8/88.4 0.020 2/30.2 0.022 4/72.4 76.5
4 90.4%/90.4 31.0°/96.0 0.114 5/88.6 0.020 9/30.9 0.028 8/78.8 80.6
5 83.8%/83.8 32.3°/90.8 0.1354/86.5 0.020 0/30.0 0.020 8/70.8 75.6
6 90.0%/90.0 31.3°/94.8 0.124 6/87.5 0.020 6/30.6 0.026 6/76.6 79.7
7 85.1%/85.1 32.5°/90.0 0.145 7/85.4 0.018 8/28.8 0.018 7/68.7 75.2
8 91.1%/91.1 31.6°/93.6 0.142 1/85.8 0.019 7/29.7 0.020 2/70.2 78.5
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Table 7 Contents of peimine and peiminine in FTB formula granules
Tz hJis DUREZ F I T AR DURFEH/(mgg ") TR TR MR Z/(mgg )
AP ORT I v 17 267.79 2.98 252.49 0.95
B th-VR R kL 5 265.49 2.95 248.55 0.92
TR R 2 273.46 3.05 256.88 0.98
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