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Research on Taste Masking of Five-juice Decoction Based on Technology Combined Intelligent Sensory
Evaluation of Electronic-tongue with Artificial Sensory Evaluation

XIE Yani®, SHEN Sihan®, CHEN Guangyu"™*", XIE Mengzhou***, QU Haoyu"*, HE Qun®(Hunan University of
Chinese Medicine, a.Hunan Engineering Technology Research Center for Medicinal and Functional Food, b.Provincial Key
Laboratory of TCM Diagnostics, c.Key Laboratory of TCM Heart and Lung Syndrome Differentiation & Medicated Diet and
Dietotherapy, Changsha 410208, China)

ABSTRACT: OBJECTIVE To select the optimal corrigent of Five-juice decoction by method combined intelligent sensory
evaluation of electronic-tongue with artificial sensory evaluation. METHODS  There were some kinds of corrigents which had
similar values selected from 20 kinds of corrigents based on electronic-tongue technology comprehensive evaluation, then the
optimal corrigent was selected by artificial sensory evaluation. The measurement data of intelligent sensory evaluation of
electronic-tongue in multiple groups were compared between any two means of single factor experiment of completely random
method. The measurement data of artificial sensory evaluation in multiple groups were processed by rank sum test of
unidirectional sequence in DPS statistical software, RESULTS  Four kinds of corrigents were selected by intelligent sensory
evaluation of electronic-tongue, they had effect on increasing the value of sweetness dramatically, decreasing the value of
astringent and aftertaste-astringency dramatically,. They had effect on covering up the wvalue of bitter and
aftertaste-bitter(Five-juice decoction wasn’t taste bitter)., They had no effect on improving the value of umami dramatically but
had effect on improving the value of after taste-umami dramatically. The optimal corrigent of Five-juice decoction selected by
artificial sensory evaluation was 62% Five-juice decoction dry extract, 9% white sugar, and 19% mannitol. In the function of
the optimal corrigent corresponding with intelligent sensory evaluation of electronic-tongue showed that: the value of sweetness
increased from 8.367 to 16.24, the value of bitterness decreased from 9.528 to 6.923, the value of astringent decreased from
5.790 to 0.316 7, the value of umami increased from 6.473 to 7.453, the value of aftertaste-bitterness decreased from 1.157 to
0.000, the value of after taste-astringent decreased from 1.320 to 0.043 3, the value of after taste-umami increased from 0.237 8
to 0,680 0. CONCLUSION  The combination of electronic-tongue intelligent sensory evaluation and artificial taste evaluation
can scientifically and rationally screen out the best combination of flavoring agents for Five-juice decoction, which significantly
improves the taste and optimizes the formulation,

KEYWORDS: Five-juice decoction; electronic-tongue; intelligent sensory evaluation; artificial sensory evaluation;
unidirectional sequence; rank sum test
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Tab. 1  Formulation design of adding different kinds of
corrigents to Five-juice decoction dry extract powder

S TR Wm0 B BFRR 2 HIhE
Hin 0 62 - i — 0
FEdh 1 62 SR 1.6 FIE TR 010
HEdn 2 62 SR 380 FIE TR 1.00
B3 /2 [ bk 19.0 i 4 19.0
FEah 4 62 SR 19.0 H % e 19.0
S 62 (RS 37.5 1= 010
6 62 (RS 37.0 1= 1.00
&7 62 (RS 19.0 s mr 19.0
HEdd 8 62 FETEL 19.0 Ao 19.0
Hdd o 62 H 75 A 375 IV ES 0.10
Hdd 10 62 H 75 A 37.0 IV ES 1.00
Hidd 11 62 H #E A 19.0 A L 19.0
Hidd 12 62 H #E A 19.0 i 19.0
e 13 62 A Bl 375 HE 0.10
e 14 62 A Bl 7.0 HE 1.00
i 15 62 A Bl 19.0 TE-T: 19.0
Hii 16 62 A Bl 19.0 Sz 19.0
BT 62 (BT 375 HIETE 0.10
FEah 18 62 I[EAT 37.0 At 1.00
B 19 62 TEAT: 19.0 R 19.0
FE 20 62 1y 19.0 i 2 {1k 19.0
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Fig. 1 Radar map of taste potential difference response value for different combinations of corrigents
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Fig. 2 Filter results in different combinations of corrigents of Five-juice decoction
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Tab. 2 Optimum formula of corigents selected by
intelligent sensory evaluation of electronic-tongue
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Tab. 3 Screening results table of corrigents selected by

artificial sensory evaluation A
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Fig. 3 Comparison of gustation potential difference response
value before and afier adding optimum corrigents to Five-
Juice decoction

Tab. 4 Statistical analysis tables of rank sum test of artificial sensory evaluation selecting

i Hahd FESR T HESh 12 bk 16 it i [ FHrEG BSR4 RRFD O BESLTEEED RSN 12 ERFD BESE 16 BUAD
A 0 il 4 5 24 1-24 12.5 112.5 75 50 625
B 9 5 i1 6 26 25-50 375 3375 1875 225.0 2250
C 1 5 E) 6 19 51-69 600 6010 300.0 420.0 3600
D 1 4 3 3 11 7080 750 750 I00.0 225.0 225.0
it 20 20 20 20 80 - - 385.0 B62.5 G200 872.5
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Tab. 5 Comparison between any two means among statistical
parameters

Brittire S e sl Rl E= o P
R 4 vs BRSL T 13.8% 2019 0.047 0

He =6.962 Hgh 4w HEAS 12 1678 2437 0.0171
DF=3 AL 4 vs HEAS 16 1438 2092 0.039 §
: FESD T ows BES 12 2875 04183 06769
P=0.0731 AL T vs FEGD 16 0500 00728 09422
FEAN 12 w RS 16 2375 03456 07306

T2 T 7R £ - T 1O 10 H 7 R T R
‘o i i (P RICHE 2 o, BHBR AR 8.367 W E 16.24;
T 9.528 FE(EE] 6.923; BT 5.790 FEATH
0.316 7; WM 1.157 FEITE] 0.000; FEHk 0]
B 1.320 FFEER] 0.043 3 GEMEH 6.473 1 s
7.453; fFnk [ 0.237 8 #2555 0.680 0,
3 i

Lo R — R R R e A R T R
ge, IR CEAIMORE RSO ER SR . P R
M, R, EERETE S, BOCHER S
i NI ) O S N RS el e R L A iy
F AT LM I ) 5 1 AR b 3 A A
A, Wb T T ISR PR A R S

FEEE 2y, o5 PR L A b
A, 20 AT 2 B e £5 B A A Y
A TR R0k ek ) S U e B BV
POETT . 2470 A e AR s o, [ L
B E AR EEME 2z —, %
S, B IR E A R B A
LA Ly R K T, 5ACT IR L,
A EAEWE., EEE, TWHEITREM T
B OCAEST . kiR, HdER T e, BAEE .
By R WU s, o b 2 B L R 5 i i P #E
RIiE, BRfERE D ERED 5. R
ARz, Witk a5, AEEfR HPLC —#
A FEan T THENR N A . B iR, Rk
S5

AT LAk T o R, i 5 A
[F] A AR O I, RT3 0 AT AN ] W i (L )
i WS 2 FERR IR e O, TR
B OEFEE L, R 2 A H Ik B AT, RS
W, TR RN, FR(EAL, WIRAGEILMY
1,

TR EEE e R A e 02, R T
B — g BRI FEfieb e e

<776 - Chin | Mod Appl Pharm, 2022 March, Vol.39 No.6

IEMGE TR, BORPELE . (R kA sk R
PRI GFRLE | SRR o A R R A iRt

REFERENCES

[11 XIE M Z, FENG C X, ZHU I P, et al. The protective
mechanism of Wuzhivin on the liver of rats with acute
aleoholism[J]. J Hunan Univ Chin Med( ]2y foogs
i), 2016, 36(6): 52-55.

[2]  FENG C X, ZHU J P, QU H Y, et al. Effect of Wuzhivin on
the cell morphology of alcoholic hepatocytes and  gastric
mucosal cells[J]. J Hunan Univ Chin Med{ i {7 e 5 £ F o
i), 2015, 35(12): 49-52.

[3] QUHY,FENG C X, ZHU I P, et al. Effect of five- juice drink
on blood alcohol concentration in rats after dnnking: An
experimental study based on gas chromatography(J]. Hunan J
Tradit Chin Med(#IRg T B 4% 35), 2016, 32(3): 171-173, 176,

[4] DU R C, WANG Y J, WU F, et al. Discrimination of
traditional Chinese medicinal materials with different tastes
based on electronic tongue[J]. China J Chin Mater Med{*[#
sz, 2013, 38(2): 154-160.

[3] ZENG Y, GUO L P, WANG J Y, et al, Smdy on taste
information of different Scutellaria baicalensis Georgi and
correlation between  taste information and main chemical
compositions based on technology of electronic-tongue[J1].
Mod Chin Med{ P [EFL{CH 20, 2005, 17(11): 11391147,

[6] FU Z H, LI 8 J, HU H H, et al. Taste comparison of
unprocessed and processed Siegesheckioe puescens based on
electronic tongue[J]. Chin Tradit Herb Drugs(*7 852, 2017,
48(4): 673-680.

[7] CHENGY,YIJR, XIAOQH Y, et al. Research on formulation
optimization and hygroscopicity of new Five-juice decoction
granules[J]. Chin 1 Mod Appl Pharm{* [ 31t 57 F125 42,
2021, 38(2) 173-178.

[8]  XIA C K, SONG ) Q, FANG C W. Distinguish moutan coriex
from different producing areas based on electronic nose
technology[J]. Chin J Mod Appl Pharmi LR HI255E),
2019, 36(21) 2633-2637.

[9] LOUK L, LIANG W Q, ZHANG H J. Rapid identification of
different geographical origin of Peucedani Radix by near-
infrared spectroscopy[J]. Chin J Mod Appl Pharmi 2 [E BT
1 FIE4F), 2020, 37(8): 958-962.

[10] LI X L, GUI X J, LIU R X, et al. Bitterness intensity
prediction of bitter compounds of traditional Chinese medicine
based on an electronic tongue[J]. Chin J New Drugs( 1 E] £
A, 2016, 25(11): 1307-1314.

[11] HE F C, DONG J P, WANG Y G, et al. Study on taste
masking of Xiao’er XNiaoji Zhike oral liquid based on
technology of electronic-tongue[J]. Mod Chin Med( o [EHL{E
HhEl), 2017, 19(6): B53-857.

[12] CHEN G ¥, QU H ¥, HE Q, et al. Optimization of spray
drying process of liquid extract powder of Five-Juice
Decoction[J]. Chin Tradit Patent Med (/7 1i25), 2020, 42(11):
3004-3007.

HCRsH I 2021-04-27
(RICiaR: WEN

PR I 202 2022 4E 3 HEi 30 i o ity



