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Abstract Objective: To investigate the improvement in bitter taste of ambroxol hydrochloride by the corrective
materials and weight gain of the taste—masking layer, and to establish an objective and scientific taste evaluation
method. Methods: The taste—masking effects of corrective materials and taste—masking layer weighting were
evaluated using electronic tongue technology, and the palatability between ambroxol hydrochloride direct oral
granules and 15 marketed preparations of ambroxol hydrochloride were compared. The electronic tongue datas were
subjected to principal component analysis and loadings analysis. Results: The corrective materials were able to

mask the bitter taste of ambroxol hydrochloride. The bitter value of the sample solution of ambroxol hydrochloride direct
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oral granules decreased as the masking layer gained weight. In terms of bitterness and sweetness, ambroxol hydrochloride

oral direct granules had a clear advantage over 15 marketed formulations. Conclusion: Using the electronic tongue

technology, the taste correction effect and the taste difference between different samples can be accurately assessed,

and an evaluation method for the bitter taste masking effect of ambroxol hydrochloride direct oral granules has been

established, which provides new ideas and methods for the taste masking study of oral preparations for children.

Keywords: ambroxol hydrochloride; direct oral granules; electronic tongue; taste—masking; principal component analysis

£ R 2 IR & (ambroxol hydrochloride ) J&— 1 %
IR VRS A ) B it 2 TV M B G LA R R, R T
BT 2 MR TE Y 7 | 7B 998 TR R ) M K I e
S SRR AT AR IAIA B BA i bR AR b BR ) 1
FEJLE IR el R Rz T Bl PR, ey el
PP TR IS T 2GR A R R Rk R R e TR

AT P BT R R 2 TR AR 11 R i 791 32 AU 5
R P 7)) IR R0 RO IR 5 o SR, X
il TR BEA R s 25 WA R , 3 BURE TR 54T
IR B W A RUORAE , JE )™ AR BTG, e
Hb TR & o i 2 S BB A B, i
I E R FREAR, ELARAF I ) 32 B BR A gsis b 7 52 B
FUHE . T BRI, A5 N OF & T 3R
TRAR BLIRAORL , 3 il R AR50 A 2 24 Tt ey 9 2= 8k
WUGR B FUE BB R AR 2, BB O S
AR TR RN 1) , RE RS 1l A 1 i I o
YOK B AT AA A, 221 )L 3 25 AR M P
LEEAS i R BURE AR F AR TR B P i e o
e 2 PP HL R X

1L EE DR 50 BB & 2 Rt b, EPA 225G
HE, HUEPHN I LA S e b 528 | 1 253k (R T
L N (3 BEIE /Y S e TN RSP S o S S
EAAAE I A0 SR B o Sl i e 592 6308 >R HT UM
i -5 6 B FBCSI B A S W2 X 0 ) ) R s
Ut Je S OB 25 e HE O AH OGHE  (E 5 AR IR 58
JERFIBLE Y — BOEIEAR R ME Y, Pk R E
S N BB R B, 1H A2 1503 1 22 4 XUR: (s
RIFEPER ST ) AR W 22 (An4FiS IR SERURE )
AR A T 25 R TR B, AR, M T A —
B BERVE B, RERS I 5 B — W) o S 4% oy i
R BOR B 30 T 25 R s PP A €

L~ TR PR 25 W) i YR AE L BC T TR AT
7 b B Y A D5 T A B o Harada %6 7R
H, 7 A R TR P R ZE bR 1) IR T8 R 4% R HE R 7 2R

AL HEL

FRPIRZEAR 11 13 - rp IS RRRICR, , W 26 B L T 119
gL 22k 8 IR A . Woertz 25 B XA 1 SN TR &
FUR) 3 LR = SR 11 R P b A 0 R b
SR T RIS AN H AN R i 22 R 22 5

A I T BT HER, B 2 405 T TR
Ve — SR EE ST B R R R S A 2 0 B A
MRS VEATIEAN s RN L AR R R R 1 IR kL S5
15 A i A R 2 R & i R s Pk
1 UE5RH
11 YA Insent 2 W] YBRGES3HT R 40 ( TS-5000Z ) ;
+ 532 —H, TR (XP205DR, METTLER TOLEDO
25w ); Milli-Q 47K AL ( Millipore 237 ).
1.2 k25 S LA (45 20240103 ) 3 A B2 (it
4520160322 ), & AL £ (fit 45 20231128 ), & A 1k
B (HiE*5 20200828 ) R R (b5 20231121 ), Eh @
%7 (445 20230912 ), ¥ [ [ 245 48 A 4k 27 5
HBRA A AR (S 34230913001 ), BT iR
(5 220403 ). iso—o—acid ( #£5 230403 ), B [
JE R ERHLA R A OB (5 R142660 ),
W A At st B SR A R A glifbK o SE 8=
Al

ER R IR AN B (b BB 24 R e 5 B
fit*5 100599-202106, 21 100% ) 5 $h R 2R &R LR
$kz ( A, B 15 me, L5 X0101,X0102, X0103 );
R EIRREOT (J7F A, B 30 mg ) ; TR A
RIREW ()% B, A% 100 mL: 0.3 g) ; EhER &R
RIOIREWR (T Z C, M4 100 mL: 0.3 g ) 5 FhIRETR
ROMAER (T F D, 100 mL: 3 g); THRATRER
AR (] % E, K S mL: 15 mg ); FhIRA IR R O
IRVEW ()" FL M 1 mL: 3 mg) 5 ShIRE R R IR
W ()% G, M 100 mL: 0.3 g) 5 SRR IRR R
VIR (T % H, 0k 10 mL: 30 mg) ; ThIREIRZE IR
VR ()78 1, 804% 100 mL: 0.3 g ) 5 ThFR G IR KB
(J7F J, iM% 60 mL:0.36 g % 100 mL: 0.6 g) ; $h1R



(JPA WS W R E

Chin J Pharm Anal 2025,45(3)

IR OIRER ()R K, 0.30% ) 5 ShIR AR R
WORL () L, B 15 mg ) 5 IR AR R H () K
M, B4 50 mL: 0.75 ¢ ) ; FhEREIR R HIRIA (] &K
N, #LkE 0.60% ) ; FhIRZIRE DRI (]~ K 0, Mtk
0.30% ).
2 BRECH
2.1 EMERW OKEFRE AR 0.045 ¢ A LA
2.240 g, ¥ 1 000 mL & i b, Jn 7K % i 01 76 R 22 %1
B3R5, RIS
2.2 TURIETRATR BUK 500 mL, B 1 000 mL &
oA B 300 mL, WA 5T, A T mol - L™ £
PR 100 mL IR, oK i 14 B B 205 #2250
AT
23 IEMRIEVRIAI R OE AL 7.460 g, B
1 000 mL FH A, 7K 500 mL &5 , FAKINA 2
£ 300 mL, 1 mol - L™ & S AL VA W 10 mL, 78531k
A K ER B2 FE5T, RIS,
24 SR FEEPREEIHR 0.745 g, B 1 000 mL
SR, K 2R R0 BT A
3 H&RNE

R FT T Ak 5 el | A B il 390 T2 By
FERAE RIS, 1025 00 2 ek R S e i 2 i
SO RN 2 BT, 2B X b iR i
RIRAHMCETE DA LLT 3 A5 1 5T
K W\ o5 7R /R SRR O S R e s
Bc il v L v A ]V B A R i, E T A R 4 sk
T JE A ) 0 2 5, L, A2~A4, S AN R R
JE Eh R R RN 3 Oy U AS~AT, A Ab Ty EE
PC ) 4y T 5 6 2 VR R R R Y 3 I
UL 1, BARMH & ik o0 5k JEOR 25 375
18.75.187.5 mg IFfRAE 100 mL 2 LI H A5 B RE &
A2~A4 AR JERE Y B FR  (E I AAH I 1 4 T
RIS R, AS~AT . DR 7434 B AR vE A AL
FRUEAT P, AR IR AR AT 2 R HE NI E , B
Al 4 R B 1 VR AT G I S AV A
N AE (V, ), SR J5 DU S b VAV A i Rz A ( V%), B
TERRT, DAL 5 A3 R A e B AE (V7)o 38 4 1
BT TR T e 0 IO B R R 5 A A R 6 A
AR i AR A5 IR Y DR TE i 1 [ LR Ry A XHE
(R) 1AM b [ WFRA CPA {H (W B 5 R AY R H
FiAEAL ) | BRI AL IR AR X 2 LU e WA (V) T
EREEION

+539-
F1 FEHREIERS
Tab.1 Composition of different samples
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(No.) ambroxol hydrochloride )/ concentration )/ concentration )/

(mg'mlfl) (mg'mlfl) (mg'mlf])
Al 0 0 0
A2 0.0375 0 0
A3 0.187 5 0 0
A4 1.875 0 0
AS 0.0375 1.5545 0.0509
A6 0.187 5 7.7773 0.254 6
A7 1.875 77.772'5 2.5463
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Tab.2 Information on formulations of ambroxol hydrochloride

with different masked flavor layers for weight gain
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i B . .
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hydrochloride )/ for weight
( mg mL™") gain ) /1%
Bl S 0 —
( reference solution )
B2 AR R HIRAURLA R 1.875 10

(‘ambroxol hydrochloride
direct oral granule solution )

B3 ARRR LR ELIURL 1.875 20
(‘ambroxol hydrochloride
direct oral granule solution )

B4 TRMREILR ELR BRI 1.875 30
(‘ambroxol hydrochloride

direct oral granule solution )
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Tab.3 Information on ambroxol hydrochloride formulations from different manufacturers
P> 74 Ak TR AR
(No.) ( formulation ) ('sample concentration ) ('specification )
Co1 ERPRAE IR SR ( ambroxol hydrochloride dispersible tablet solution ) 0.5 30 mg
C02 R IR E IR ( ambroxol hydrochloride oral solution ) 3 100 mL:0.3 ¢
C03 ERFRE IR TRV (ambroxol hydrochloride oral solution ) 3 100 mL: 0.3 g
Co4 TR IR R L IRA W ( ambroxol hydrochloride oral solution ) 3 100 mL:0.3 ¢
CO05 LR AR LRV (ambroxol hydrochloride oral solution ) 3 Sml: 15 mg
C06 LRI IR (ambroxol hydrochloride oral solution ) 3 1 mL: 3 mg
Co7 Th2 IR R 1T IRIA TR ( ambroxol hydrochloride oral solution ) 3 100 mL:0.3 ¢
Co8 ERFRE I TRV (ambroxol hydrochloride oral solution ) 3 10 mL: 30 mg
C09 LRI IR (ambroxol hydrochloride oral solution ) 3 100 mL:0.3 ¢
C10 EHFRE IR BN (ambroxol hydrochloride syrup ) 3 60 mL: 0.36 g; 100 mL: 0.6 g
Cl1 ERFRE IR IRV (ambroxol hydrochloride oral solution) 3 0.30%
C12 EhR Z IR R IURIAV (ambroxol hydrochloride granule solution) 0.25 15 mg
C13 ERFRE LRI (ambroxol hydrochloride drop solution) 3 50mL:0.75 ¢
Cl4 LRI ZR TR (ambroxol hydrochloride oral solution ) 6 0.60%
C15 R PR 1 IRIA W ( ambroxol hydrochloride oral solution ) 3 0.30%
X0101  EhAREIR R HIRWALAH ( ambroxol hydrochloride direct oral granule solution ) 1.875 15 mg
X0102 R R H WA ( ambroxol hydrochloride direct oral granule solution ) 1.875 15 mg
X0103  #RERRIR R H AR ( ambroxol hydrochloride direct oral granule solution ) 1.875 15 mg
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Fig. 1 Radar plots of different weight gains for prescription quantities of corrective materials (A) and flavor masking layers (B)
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Fig.2 Stacked (A) vs. radar (B) plots of PCA score and load plots for ambroxol hydrochloride dosage forms from different manufacturers
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