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Abstract: Licorzine granules are common preparations for children zinc deficiency.



Considering the long course of treatment, the taste of licorzine granules may become a main factor
affecting medication adherence. To date there have been no taste evaluation research into licorzine
granules yet. In this study, both sensory evaluation and electronic tongue method were utilized to
optimize licorzine granules formulations, evaluate the tastes of licorzine, excipients, optimized
formulation in vivo and in vifro. As the results show, bitterness and astringency are the main
unpleasant tastes generating from licorzine. Xanthan gum is the main taste-masking excipient,
lowering down the bitterness and astringency of licorzine by at least one grade. Good correlation
exists between the results of sensory evaluation and electronic tongue method, and an integrated
combination of the two helps to obtain objective and rational research conclusions. The adult
sensory evaluation study was a research-based clinical trial conducted with informed consent from
all subjects in accordance with the ethical requirements of Good Clinical Practice.

Key words: licorzine; licorzine granules; sensory evaluation; electronic tongue;
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Table 1 Taste information detected by taste sensors for drug. BT0: Hydrochloride
bitterness; ANO: Basic bitterness; C00: Acidic bitterness; AE1: Astringency

Corresponding Taste information
Sensor Repeatable use
taste Initial taste After taste
Hydrochloride No taste After taste of hydrochloride
BTO Single use
bitterness information bitterness
No taste After taste of basic
ANO Basic bitterness Repeatable use
information bitterness




After taste of acidic
C00 Acidic bitterness Bitterness Repeatable use
bitterness

AEIl Astringency Astringency After taste of astringency Repeatable use
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Table 2 Composition of licorzine granules formulations. F: Formulation

Ingredient / mg Fl F2 F3 F4 F5 F6 F7
Licorzine 61 61 6l 61 61 61 61
Pregelatinized starch 0 182 122 61 2 63 59
Sucrose 0 61 6l 61 61 61 61

Xanthan gum 0 0 60 121 180 121 121
Peach flavor 0 3 3 3 3 | 5

Total weight 61 307 307 307 307 307 307
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Tk iEHr (pregelatinized starch, Ps) ¥ J5/lZ (xanthan gum, Xg) . KEPkF
& (peach flavor, P) , AR AbRICH Lz, Lz+Sc. Lz+Ps. Lz+Xg.
Lz+Pf . Lz+Ps+XgtPf . Lz+Sct+Xg+Pf . Lz+Sc+Ps+Pf . Lz+SctPstXg .
Lz+Sc+Ps+Xg+Pf, Sc+Ps+Xg+Pf.
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Figure 1 Formulation optimization of licorzine granules based on taste data created
with sensors:C00, ANO, BT0, AE1. A: Radar chart of investigated formulations; B:
Principal component analysis (PCA) biplot of investigated formulations. CPA:
Change of membrane potential caused by adsorption; PC1: Principal component 1;
PC2: Principal component 2
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Table 3 Sensory characteristics of licorzine granules and excipients

Bitterness Astringency Metallic
Test solution Sweetness Liguorice
score score taste
Licorzine granule v 3 1.6 1.0 /
Licorzine / v 2.3 1.4 /
Sucrose \ / 0 0 /
Pregelatinized
/ / 0 0 /
Starch
Xanthan gum / ! 0 0 !




Peach flavor / i
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Table 4 Sensory scores of licorzine and licorzine granules. n=6, ¥=+s

Bitterness sensory score

Astringency sensory score

Concentration : : . .
1 ; : Licorzine ; ; Licorzine
/mg-L Licorzine Licorzine
granule granule
100 0.7+0.2 0.54+0.1 0.5+0.1 0.5+0.0
200 1.8+0.5 1.24+0.2 0.94+0.3 0.6+0.1
500 2.8+0.3 2.040.3 1.7£0.2 1.2+0.2
1 000 3.6x04 2.8+0.3 2.2+0.3 1.5+0.2
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Figure 2 Sensory scores of licorzine and licorzine granules expressed as mean +SD.
n=6. A: Bitterness scores; B: Astringency scores
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Table 5 Comparation between sensory scores and sensor potential of licorzine and

licorzine granules

. Sensor
- Sensor potential : .
Bitterness Astringency  potential
Sample
score CPA CPA CPA score
C AEI
(CO0) (ANOQ) (BTO)
Licorzine 2.8 -55.10 —-13.93 11.35 1.28 1.7 -45.18
Licorzine
2.0 ~59.56 -14.92 8.71 1.07 1.2 ~47.85
granules
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Figure 3 Taste data and radar chart of licorzine-excipient combinations created with
sensors: C00, ANO, BT0, AE1. A: Potential of all licorzine-excipient combinations in
different sensors expressed as mean=SD; B: Comparation of sensor responses
between licorzine and licorzine granules. Lz: Licorzine; Sc: Sucrose; Ps:
Pregelatinized starch; Xg: Xanthan gum; Pf: Peach flavor
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Figure 4 PCA and hierarchical cluster analysis (HCA) of licorzine-excipient
combinations for taste masking created with sensors: C00, ANO, BT0, AE1. A: PCA
biplot of licorzine-excipient combinations; B: Euclidean distances between
licorzine-excipient combinations
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IR ORBE VAT (A R o R RURL DL AL 5 R B A T H e UL
e AR 23R BE AT L 2ikBe, 25 iR BORESR SIS PR R AU T, BT
T SRR 24 A o

L BT R TP, B E I AR TT B R R bR A v Rk, R
REEIRRLZG A B, BT P A R R, AR Ab Ty S e R 2 2 E) R
PEFOR  IRRZE R BONR I, R LA 2 PP 7 A3 BER B H SRR RRE Y 1 (R
RUMARIRE. tesh, BEHN S E 754 R R, g7 A Rk
R VP (A R T U AE (I T R SR BE R 55, T L B34 2 i oh 5 ik
PIRENS AN R A 5m 55 1F HHARURI X 73, ARBLH R A G

HE ] I, B B B a RS, BT E I R A R AR s,
PE PO A R AN A A EIAE, BRI eI aS R B M S &
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