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quality attributes of oral preparations manufactured by Chinese materia medica, successfully established an
identification method for taste critical quality attribute and a taste improvement method combining electronic
tongue with human senses, and determined the optimal taste formula, to improve patients' oral medication
compliance. The study received ethical approval from the Review Committee of the Beijing University of Chinese
Medicine. The results showed that the proportion of bitterness of Xiaoer Qingrening Granule was 61.8%, and its
bitterness grade was 3.70, it was determined that bitterness is the critical quality attribute that caused the poor taste
of Xiaoer Qingrening Granule. Additionally, the optimal taste formula per milliliter of Xiaoer Qingrening sugar-
free intermediate was determined with allowable daily intake, solubility, and sweetness as the limiting conditions,
which was 40 mg hydroxypropyl f-cyclodextrin, 180 mg trehalose, and 1.5 mg acesulfame potassium. Compared
with the Xiaoer Qingrening Granule, the sensory evaluation score of the optimal taste formula was increased by
37.5 points. In conclusion, this study achieved the taste improvement of Xiaoer Qingrening Granule and formed a
set of taste improvement strategies including the identification of taste critical quality attribute, the selection of the
type and dosage of corrigent, and the optimization of taste formula, which provided a thought reference for the

taste improvement of other oral preparations and a new perspective for quality control of intelligent manufacturing

of traditional Chinese medicines.
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Taste assignment and dose weighting of Xiaoer Qingrening Granule. A: Flavor assignment radar map of Xiaoer Qingrening

Granules; B: Drug dose and weight distribution map; C: Taste score radar map
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Figure 2 Principal component analysis of the response value of
electronic tongue sensor. A: Principal component analysis diagram
of electron tongue sensor response value; B: Standard curve fitting
diagram of berberine hydrochloride. PC: Principal constituent;
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intermediates of different types of corrigent
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Table 1 Overall taste of single and compound corrigent with

different dosage. HP-f-CD: Hydroxypropyl beta-cyclodextrin

Type of corrigent Dosage/mg Overall taste

Trehalose 300 Haut
Trehalose 240 Bitter
Trehalose 180 Bitter
Acesulfame potassium 3.8 Haut
Acesulfame potassium 3 Bitter
Acesulfame potassium 2.3 Bitter
HP-$-CD,; trehalose; acesulfame potassium 353 Extremely
sweet
HP-$-CD; trehalose; acesulfame potassium 283 Haut
HP-$-CD; trehalose; acesulfame potassium 212.3 Bitter
HP-$-CD,; trehalose; acesulfame potassium 141.5 Bitter

45 R 7R HP-B-CD . 7in B W B H 22 28 % (1) SO &y
283 mg I AT . DR, R RO A 1 R A B
KA INE Y 283 mg, Ho1, HP-B-CD i 0 22 38 %
SN LA 40224013

2 BRI, A7l ADL R T (R e 5
A FEE 4 A 77 THI 0T 3 R 77 B S e 3k AT B GE , 100 T B
WRFIAE R 22 /N ) LI A 7 Jom 1Al b ) e RS N &2,
Rl HP-B-CD ¥ Il &4 40 mg, ¥ 505 V8 I . 240 mg,
TIREIRIMEN3 mg.
4 ETHFEEAREBNNILBEATORNE
41 ETHEFENNIUVEBARATORKE NEHE
W9 12 H HP-B-CD I 05 A1 22 38 8 3 Tl 175 Ak 711 1) 22
HAE A, 3 T Box-Behnken 32 % ¥ it, & A Design-
Expert 8.0 #4511 3 K13 3 7K P38 17 k5, Ho
F 5K 43 0 B 2 T/ L B TE B R A A
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Figure 4 Optimal selection of flavor correction formula for

Xiaoer Qingrening Granule. A: Characterization diagram of
electron tongue sensor response value; B: Principal component
score graph; C: Standardized Euclidean distance (SED) from the
sample to the Sugar-free intermediate; D: Correlation analysis of
sensory evaluation. AHS: Sour; CTS: Salty; SCS: Bitter; NMS:
Umami; ANS: Sweet; PKS and CPS: Compound flavor
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Table 2 Human real sensory evaluation score results

Sample HP-4-CD/ Trehalose/mg Acesulfame potassium/ Score
m mg
13 40 180 1.5 85
14 20 180 1.5 66.5
15 40 120 2.25 80.25
Product 0 0 0 47.5
Wig
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