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Optimization of Formulation of Platycodonis Radix Effervescent Tablets by

Central Composite Design-response Surface Methodology

WANG Shuang-shuang, LIU Rui”, HE Xin
(School of Chinese Meteria Medica, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

[ Abstract ] Objective; To optimize formulation of Platycodonis Radix effervescent tablets. Method: On
the basis of single-factor tests, taking effervescent acid-base ratio, the amount of mannitol and effervescent as
independent variables, disintegration time and pH as dependent variables. Experiments were based on central
composite design, mathematical models were simulated by multiple-linear equation, second-order polynomial
equation and triple-order polynomial equation. Optimal formulation of Platycodonis Radix effervescent tablets was
predicted by response surface methodology. Result; Optimum formula was as follows: acid-base ratio of 1:1.25
(tartaric acid-NaHCO, ), mannitol amount of 52% and effervescent amount of 100% to extract powder. Under
these conditions, disintegration time of Platycodonis Radix effervescent tablets was 224 s and pH was 5.32.
Conclusion: Platycodonis Radix effervescent tablets can be obtained with good taste, rapidly disintegration and
convenience in using. Central composite design-response surface methodology is successfully used to optimize
formulation of this preparation with good predictability.

[ Key words ] Platycodonis Radix effervescent tablets; Platycodonis Radix decoction; mannitol;

disintegration time; tartaric acid
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Table 1 Hygroscopicity and taste of Platycodonis Radix

effervescent tablets
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Table 2  Investigation of amount of effervescent in Platycodonis

Radix effervescent tablets

x4 BHEABRFTHEERAEXE
Table 4 Investigation of the amount of mannitol in Platycodonis

Radix effervescent tablets

WEF R/ % BBk - pH A i 5] )/ H@EmMHRE/%  WEk g pH HiA gt B5F 1) /s
30 H +H 5.13 421 30 Ht +H 5.63 204
45 H + 5.21 385 40 H H 5. 64 221
60 H tH 5.24 324 50 H + 5.13 238
75 HE HE 4.97 288 60 Ht + 5.29 275
90 H tH 5.02 268 70 H tH 4.92 294
105 H H 4.91 241 80 H H 4.87 331
120 H +H 5.07 225 90 H H 4.78 357

R 3 HEEAE R PR B L5 AL
Table 3 Investigation of acid-base ratio of effervescent in

Platycodonis Radix effervescent tablets
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Table 5 Central composite test analysis of formulation of

Platycodonis Radix effervescent tablets

Ne. X, X, B&% X, s it pH
W EHE/% AAR/%  (Y)/s (%)

1 0.8:1 50. 13 48. 24 321 5.73

2 1.7:1 50. 13 48. 24 299 3.61

3 0.8:1 79. 87 48.24 385 5.54

4 1.7:1 79. 87 48.24 305 3.97

5 0.8:1 50. 13 101. 76 241 5. 64

6 1.7: 1 50. 13 101. 76 182 3. 64

7 0.8:1 79. 87 101. 76 357 5.63

8 1.7:1 79. 87 101.76 259 3.27

9 0.5:1 65.00 75. 00 235 4.45

10 2.00: 1 65.00 75.00 191 3.55
11 1.25: 1 40. 00 75.00 222 3.97
12 1.25: 1 90. 00 75. 00 357 4.15
13 1.25: 1 65. 00 30.00 453 4.75
14 1.25: 1 65.00 120. 00 177 4.13
15 1.25: 1 65. 00 75. 00 192 3.42
16 1.25: 1 65. 00 75. 00 180 3.44
17 1.25: 1 65.00 75.00 181 3.43
18 1.25:1 65. 00 75. 00 182 3.42
19 1.25: 1 65. 00 75. 00 182 3.45
20 1.25: 1 65. 00 75. 00 181 3.54
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Fig. 1 Contour plots of effects of acid-base ratio, mannitol and effervescent amounts on quality of Platycodonis Radix effervescent tablets
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