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Study on the Taste-masking Effects of Cyclodextrins on Lanqin Extract

XU Yong', YANG Haiging', KONG Yining', PING Xiating', LI Hui', HE Houhong'?, YAO Jianbiao"*
(1.Zhejiang CONBA Pharmaceutical Co., Ltd., Hangzhou 310052, China; 2.Zhejiang Provincial Key Laboratory of Traditional
Chinese Medicine Pharmacecutical Technology, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE  To prepare Langin extract/cyclodextrin complexes for probing its effects of different kinds of
cyclodextrins on the taste-masking. METHODS  Bitter compounds in the extracts were performed on ion exchange resin
adsorption combined with HPLC. The formulations of complexes were screened by human taste panel method. The complexes were
prepared by spray-drying and characterized through scanning electron microscope, differential scanning calorimetry, and
hygroscopicty test. Moreover, the in vitro bitter taste perception of complexes was evaluated by electronic tongue and further
valuation the credibility of the results was conducted on human gustatory sensation tests. RESULTS  The sulfobutylether-4-
cyclodextrin-based combinational formulation with multiple cyclodextrins could significantly inhibit the bitter taste of the extract
which mainly caused by its alkaline constituents at a lower dosage. The results of electron scanning microscopy, differential
scanning calorimetry, and hygroscopicity indicated that the Lanqin extract and cyclodextrin in the complex may form inclusion
complexes rather than physical mixtures. The results of electronic tongue and human gustatory sensation tests showed that,
compared with the extract suggested the taste characteristics of the optimal complexes was similar to corresponding excipient while
the bitterness significantly reduced. CONCLUSION  The Langin extract/cyclodextrin complexes prepared in this study are
suitable for industrial production for its good flavour, less total amount of cyclodextrins, and simple process. The present study has
important significance for the development of related taste masking products of Langin.

KEYWORDS: Langin extract; taste-masking technology; cyclodextrin; taste evaluation
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Fig. 1 Analysis of bitter components in Lanqin extracts
A—sample 1; B—sample 2; C—sample 3; D—sample 4.

Fz1 FRMKITH %
Tab.1 Score chart of bitterness test

TR JLPAE oes i3 AR
FAG AR I B A 5 SR
aNI-H 2~4 4~6 6~8 8~10

% 1500 mL glifb ko, HEFEw i, B30 mL
MR, SRJE PR B — A O, (5
10 s Jank M2, I aifb K o =L
bk, ERE 10 min J5, JFGAF — RS R GE T
B, SEHS AR IEAN B3I B NG AR A X 45
AT 4y o BEOYRESh R 3 L PE Y B R AT I R T
W, BOFBMEME R, R T Kk
PSR LR 2,
F2 TRMAFREE KT

Tab.2 Scores of bitterness evaluation for different formulations

45 Al T, S54b77 FO ML, FI~F6 wiBRiT
SR RRAL, RIAS IR I RE7E — o B L FRAIK
FEY R, (HER SBE-A-CD #b, Hd B MIRS 19
MRORANA . A SChk#kiE, SBE-B-CD i T7E
PORIRE 28 IR B8 35 1A T 4 B KA HL )
HMIEAR, — 7 TGN T AR B S EYa L, 5 —
Dy TGN T 23 B BB I B K, LB AE X (A
BRAFESFHREE TS, e, m
PEHCY) /INBERE . AR EAERR B S R A S
PIEA DT RS, RFREK, ik, SBE-g-
CD A B B 47 i 0 35 30 2% o TR B B F SBE-g-
CD HARKMIEAKME, HAEKER P ES 5259
FAU, 3 5 W R K SRR A 7 T2 A
W4, I, #1580, SBE-A-CD b E ik — Atk
AT

Wb FTOh Z R SRR B A, BARFEAR T
SBE-B-CD MM, HAF5E & B R0 il 280 2%
T TFAbJr Fo~F6, 5 F1 A%, UiBA4b F1 Hg
—#B4)> SBE-B-CD A Z 5ok, RIEHcy A It
b 35 R W) TR 5 9 SBE-B-CD U & o Ak 5 F8~
F11 JE— %} SBE--CD FHA RS 1Y FH kA T
ofl, FZAb Ty F10 3RAF T S A A0 5 R 0 il 2k
F, AbJ FLL NAE B AIG A PR 2 Tk 8 T8
R R IR

Sy i — 2 TE AR B (B, 43 ) o
TR R A AR (F12) FER T 2k -B-34 40 K

HltE/g .
L — : — ; — — - - ———— WK AE
WS TRII R B8 T34 RIS RGP WIEARIR PHE IO IO o FRIRE Rk B

FO 23 3 - - - - - - 8.5
F1 23 25 - - - - - 25 53
F2 23 - 25 - - - - 25 6.3
F3 23 - - 25 - - - 25 6.9
F4 23 - - - 25 - - 25 6.1
F5 23 - - - - 25 - 25 7.4
F6 23 - - - - - 25 25 6.0
F7 23 5 5 5 5 5 - 25 4.7
F8 23 15 5 5 5 5 - 35 3.5
F9 23 15 5 5 - 25 - 50 3.1
F10 23 15 - 5 - 15 5 40 2.6
F11 23 15 - - - 15 - 30 3.7
F12 23 - 75 - - - - 75 3.6
F13 23 - - - - 80 - 80 3.5
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WIS IR S Y&, L-CDC(F10) iEH# (% 1.0 g #2
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Fig.2 Scanning electron microscope images

A-Langqin extracts; B—physical mixture of Lanqin extracts and cyclodextrins; C—L-CDC.
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Fig. 3 Differential scanning calorimetry spectra
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Fig. 4 Comparison of hygroscopic curves
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Tab. 3 Inclusion efficiency and drug loading capacity of L-
CDC
Elines 47y BEH% AR
22060901 F10 85.0 30.9
22062201 F10 84.3 30.8

2.6 AT 228 s

TG C A R JE 114 R /N BE R A R
DRAR VS IR, IR T R 5y, W (e, Bk
UL 4, BEHLZEEL 12 44 (5 B G5 A AT 101 /8%
MIPESCE, I FAERE . BhibEEE S
BT = N R O iRl TR s S o1 DAV
B, SEATmRige, XHlgad i o B & X
TR R EE TR, W EEE, R
N S YR CP IRy il SN SR I = =
ftr, TS PR BR TR S IS X 45 B i B R A T 4T
gy, FIor st et th s e, I FHalifboK ik d
LT ICER, 8% 10 min 5, JFET —RER
FIBRTEPEAY, ShS2FP AL, S50 5.
F4 TRLEEEMZEHER. SRR ZELED

Tab. 4 Qualitative description, grade, and quantitative range
of different bitterness value!"”!

i SME W /gL
JLPA Ik 0.5~1.5 0
WEA IR 1.5~2.5 0.01
CIE 340" 25~35 0.05
R, (B2 3.5~4.5 0.10
BB ZZ M IR 4.5~55 0.50
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Tab.5 Bitterness value of different samples
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T S Ok 25 2.8 3.0 2.0 25 1.8 2.5 25 24 2.8 25 25
L-CDC 2.0 1.9 15 1.8 12 1.0 1.9 1.4 1.6 1.6 0.5 15
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Fig. 5 Bitterness evaluation results of Lanqin extracts, Lanqin

granules and L-CDC
Compared with L-CDC, "P<0.001.
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Fig. 6 Three-dimensional principal component analysis chart
of taste evaluation using an e-tongue for different samples
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