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FERFNCEA R I 0 Tk R 25K B (BDCMMD 5 2068 M iifd . 7ok 2T THTPM i, DAEERSRME (AD.
BIEHIFE (CRBS) KB IE L N# 3N 4850 (PISO) N¥akR, VN 4 FhHEMRFAIA B FE I 1% 2% BDCMM #0340 6E,
IFEEST AT SHEWRFIR FE IR OC R, SR HEWR 0T AN [F] BDCMM [l jie s 25T 7535, 40 #I05E HP-B-CD. %
FEE A FR LR X 25 BDCMM 1 HLF R e mi NS BE, DA RRE (AL NfebR, KRR AL BEHER IR
ALK 456 THTPM FIH TG AT AL @IS BURTRINEA . 858 WA AR i FE I HE R 74 4 Ff BDCMM K
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Abstract: Objective To investigate the effects and the law of anti bitterness efficiency of hydroxypropyl-p-cyclodextrin (HP-B-CD)
and other different types bitterness masking at different concentrations on the bitterness decoction of Chinese materia medica (BDCMM)
by using the traditional human taste panel method (THTPM) and Electronic tongue (E-tongue). Methods Based on THTPM, the
bitterness reduction value (A/), the correction rate of bitterness suppression (CRBS), and the correction rate of bitterness suppression
potency index (Plso) were used as indicators to evaluate the bitterness suppression effect of four bitterness masking at different
concentrations on BDCMM such as Sophorae Flavescentis Radix (SFR), and the relationship model between the concentrations of A/
and bitterness masking was established to explore the bitterness suppression rule of bitterness masking on different BDCMM. Based on
the E-tongue method, the E-tongue taste response information values of HP-B-CD and Acesulfame K to BDCMM such as SFR were
measured at different concentrations, and the electronic tongue bitterness reduction value (Ale) was used as an index to explore the
change rule of Al with bitterness masking concentration. THTPM and E-tongue was combined to establish a prediction model of the
effect of bitterness suppression. Results The A/, CRBS, and Plso of four kinds of BDCMM with different concentrations of bitterness
masking were measured, which can be used to compare the bitterness suppression effect of bitterness masking; The relation between A/
and bitterness masking concentration accorded with Weibull curve model; Based on E-tongue, Al was obtained, and the model of the
relationship between Al. and bitterness masking concentration was established. The relationship between Ale and Al was established. The
model determination coefficients of HP-B-CD for the two types of Ale of the two BDCMM were 0.986 1, 0.977 9, 0.989 0, and 0.982 0
respectively (P < 0.01, n = 6). Acesulfame had no response to the sensor and did not establish a model of bitterness suppression law.
Conclusion Based on THTPM and E-tongue, a method for evaluating the bitterness suppression effect of bitterness masking on
BDCMM was established. The bitterness suppression effect of bitterness masking on BDCMM such as SFR was studied by molecular
inclusion, high-efficiency sweetening, and other bitterness suppression mechanisms were inverstigated.

Key words: Gentianae Radix et Rhizoma; Sophorae Flavescentis Radix; Andrographis Herba; Nelumbinis Plumula; electronic tongue;

bitterness masking; HP-B-CD; decoction; evaluation of anti bitterness efficiency
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2R AL BOR S w1 & 07 #2250 1)
R (61 rp 2 T 2 -B- 2B *ﬁ (hydroxypropyl-B-
cyclodextrin, HP-B-CD). B-*f ks (B-cyclodextrin,
B-CD) NELA IR, 1ZSSHEMR I8 Y R s
SERNG 2 B2 () R S R A 1) T Tk B
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WRF, RS AN AT R B oz P,
TN IR 771 S I 15 24500 03 IRt 2 rh 2 ik b

(traditional human taste panel method, THTPM) 1],
IR 2325, & AT V2 B T8 il A2 2 Ak 1
RPN 7 kU214 T HL 725 Celectronic tongue,
E-tongue) &K F ALl i 40 i T A J5 3 i N TR
AT TR ST it A RSB RO BT N BOR, AHEE
SVEEA RS MR, HE SR B,
X 2 FpI7ik S H AT IR AR PR AN,

A FOEFE R, B2, FO0E EFL 4 F
TR 2R F K BT (bitter decoction of Chinese
materia medica, BDCMM ) At 78 44K, 3 F THTPM
AL 2 PPN T iR B S LA SR VA Fa bR, X
HERFOR BEAT VP IR R HP-B-CD 45 8 A 571 0
BDCMM I FUAHE, O 2437 730 9T 7 B
Hefit
1 N5

TS-5000Z B HL1%, HA Insent A#], AL
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A, LR S AR PR A F
LXJ-IIB RH A EEZEE O, Lig2sieix
)5 AM-5250B BAABERERS, RE SRR SE BT
AR AA

HP-B-CD (#it5 20150503). B-CD (it 5
20160116), i AR IEIN B IEA WA R A s 23 (it
5 20160412). BTG (iS5 20160424), JbI4E
ZUWTHRTAEAR: KA (T 160721, 7~
HEMO ESOF GiL'S 160608, 77 HEZIT) .
FOMRRA (M5 160225, FEHIZEO. ETOIK
Ao (dibs 160512, FeitbiiEg), BT R
HEMRTAE AT, RGP B 25 K58 — Y s e B
2R R EAT LGNS 58, 7wl N e IERHEY) Je
JH Gentiana scabra Bge. WM MRZE. T RHE
Y755 Sophora flavescens Ait. [T AR . EFRFHE
Y% 03 Andrographis paniculata (Burm. f.) Nees.
()M B350 S RHE Y% Nelumbo nucifera
Gaertn. )RR T LR IR

B NEE, bR THRIUEA A, it
5 C025A150705, i H=98%; A NLEIK,
2 Rk
2.1 iFNERRRENL

URARAL LT 1 22N 1B VAR 250 R VA 7
T T 2 2 I FCRR TS, B T BN e
i EVEN TR AR R o HET AR S0 R R IR 45 6 4
LR TETRE U S LU R 4R bR .

2.1.1 ISR RRE VAN b

(1) HERMRE (AD: 5 (D RYHRE %
FERFRIELREE, KA THTPM X85 kAT IR, 4%
ATVE N P40 VR Fia s, DA ER SR .
ANREFERN I=(L+L++1L)n (n=20), AI=
Iy—IL, HH n FRZS I THTPM I EEE N 1
Ly oy L A EREENAKRESRAR TE, L
& WK BT 7% & Cintensity of bitterness before taste
masking), I, NG (intensity of bitterness
after taste masking).

(2) BIEMwE 2 PIFRHER ML BE VPN I B AR
E9 0.5, HAEPPO 0 ZR I B 5 R i 7 R 3R
MiEH “IZIE#IE73%” (calibrated rate of bitterness-
suppressing, CRBS) FIMES, B A7 BT GH#ERATA
RS LR

CRBS=AIl/(l,—0.5)

(3) RN WL S IR IR L A%

B EIEE (50% lethal dose, LDso) M-
MO 3R (50% effect dose, EDso) R Jiik, HAL
TE A 1 R 77 4055 R0CRE $i A5 2 R W B Chalf
bitterness-suppressing concentration, SCso), SCso %
7N RER M T A JEE PR R A o 1) e BRI — 2 i)
FERFIREE o THEITVEINR S HER AR BT
PORVER AT BTG AY , S5 R A 5T ) 7 T PR
A T R PRIV BE R SCsoo X [R]— 8Bk
VBRI 5, FEURFAI SCoo /N A7 R4 bk
R IBAR . BERMFERRFI SCso #5875 38 1L 5256
755 (Rl BCAN [ 8 AR 7 6] ] — BAN [ e R 40 Jot )
SCso & AHHIA

7] CRBS 5 B Z, Ty 1 HER P R
A RN R REA R AL S Y “ A8 IE P M IR
( calibrated half effect of bitterness-suppressing
concentration, SCso') &, HHZIE 5w BEFFAIK
—PEE (AL THE T : Ah=(l—0.5)/2.

() BIEERANH A Fa 8 H T SCso', AR
AR “AZ I R0 R R 7 Ccalibrated
potency index of half effect bitterness-suppressing,
Plso)o Plso RANFEIRTITE SCso B B AN 3R SE
HE AR T : Plso=AL/SCso'»
212 HTEVEE LB PEN SRR ASER AT
o ERERE (AL NPFOER, Tk TS-5000Z
R 55 R PR 6k (relative value, R) K&
A Bk ( change of membrane potential caused by
adsorption, CPA) 2 TINS5, EAM FHEE
(E-tongue bitterness intensity, I.). HLF & Johk A [A]
WRE B RN N '=R=V—V;, I.=CPA=
Vi —Vio HLT T J0IR S RIRE B BARAR 70 ) s
AIl'=AR=R,— Ry, Al:=ACPA=CPA,—CPA,,
OV NSRS, vORRERIERE, v RE
Vefa S RIS, Raw CPAL 2 B NFERR AT FL &
Jalk S [R5 B, Ry CPAb 2 N HE I 5 BT
Jak S [l kA5 BE
22 O=EMR
221 ERFFL AR M s
BeAe B B oW At fe, R S S
BEAT T ORBIURCEE . BB REIR DL, F B AFTE NI
TERS I, EAESE 28 Al REREE (512 4.
16 %) VENZIRE, ERIRTEAT R F S,
222 SR AHRIREERE G & SIROCETT
EISL KRN 5 G BN T2 ]
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EVE R BCHIAS [5W BE 1) 2R R /N BEHR. (berberine
hydrochloride, BBR) #R{E NS LA, &EEH

S ZANREHATHOR)G, e T RN &35 FE U
BBR FIA[FEE, W3R 1.

*1 PHEEENEMER. FREEEEH

Table 1 Qualitative description, grade, and quantitative range of bitterness of CMM

RIS 77 B 1) A IR T 1155 2% 1 BB o . B 2 LU I R SR R B /(g L)

1 JUT-EA TR I 0.5<I<15 0
2 W A R II 1.5<I<25 0.01
3 AT HE 2 B R I 2.5<7<3.5 0.05
4 1R, (HRAART LIRS v 3.5<1<45 0.10
5 N R \Y 45<]<55 0.50

2.2.3 P BT, A3 HIE 20 mL 25 C R &R EREKS
(1) PHRF KBRS Lk s o E2mud, dEREE ST OH, 118 15,

R, 4 (R EZ ) R P 286 L0~ A4E
(FHE N 4.5~9 g, WEL 6.75 @) 10 5 EHI SR,
BHEEEAZRT, /K 2000 mL, 2@ 30 min,
BEHRE B, ThE 2 100 W, fRibisE, ThER
N 800 W, HIZE 20 min, JEH, —HIKIHNZK 2 000
mL, WBHE SR 10 min, &[FE—F; &IF0ER, R
5], &%, 4000 r/min B0 15 min, B,
ERZE 4000mL, R, ki, KW, &£H. @k
JIEE S 2 IRBI AT A5 1 IR SE58 B 75 258 IR 7K BT -
HARPAUW T 3% Bk 7 iE8AE .

(2) FRIEE £ o0 mlEC ER BTBC 5 500
mL, %R SIS RTINS R SRR, B
JEE 1000 mL A LURGBES . 5. H,
TFOE . E O KENRR B 08 16.875.
11.25. 18.75+ 8.75 /L. FEWRFI ATECL IR 23 % W3 2.

(3) Z 4% K% FREL 100 mg 1) BBR,
BO7K 2 000 mL Fi R AR, 8 B, Boil A [\ 5
EIRFER BBR G, 1AM HES I -
224 ZHOIREEE S B Z (R “hRin”

R2 47 BDCMM RN EHEMR 5T RR E
Table 2 Concentration of four kinds of BDCMM adding

different bitterness masking

ZHEC

BDCMM i H5 JR IR E (g L)

2%, & HP-B-CD 5.00 8.00 12.81 20.50 32.81 52.41
JH. % B-CD 1.00 2.50 5.00 10.00 15.00 25.00
3% FTHTEEE 0.10 020 040 080 1.60 3.20

W 0.05 010 0.50 1.00 2.00 3.00

HP-B-CD 5.00 8.00 12.81 20.50 32.81 52.41

B-CD 1.00 2.50 5.00 10.00 15.00 25.00

F#T L 0.03 0.15 030 090 1.50 2.40

ZIEE 003 010 020 0.60 1.00 1.60

HET s

ST Ak D Bl AR, DA 5 AR B ] )y W SR a2
X BERE IR S22 e, A T RS LI VR )8 i
IR BARTT AR, whH, WO SR, EOENE
ik, 15 min JEIGE 5 — B )2 LI R
225 FEFESAR OV [F REE, ik
RIEH ORI, 45E6 2 ShilRrER, W
TERREM I R, IR T HARKT B, 0%
TR “AaERirinR” B, e, &
FE TG, 15 min J505E 5 —FE 5.
22.6 SHERIAEE XS IEA R EHE
Spearman FH2C RER IR, G FUER, MK R
HONF I FUE R BAEAEAT I BR . AR 2R 2 18]
Al REAEAE AR ZE 57, S B s A AN ) e WA
{EASRERE B HUE, BRIER A Grubbs K 4erZaxd Hd it
7 7 A R PR R IS AN A BR 2 R — 2R — 50
Br— NS TSR0 Hh Ik K S AR N 1)
SR A AR RTRE, DR SR S AS: 563k T 51
bro FBIBBNAEVIREARNIRS i, ARSI HK AN
0.1. HIF/KF5 0.05.
2.3 HBFHEZEMR
2.3.1 YA

(1) IERIE YR BCH]: R R 7.46 g FALEH,
F 500 mL Z& 7K 73 5 vEERfR NN 300 mL Jo/K
LI, ARG R R 0.56 g AL
B, SEATEAR)G, FEREE] 1000 mL £ E R

(2) FuAIE Ve H]: = 300 mL /K 2B,
55 500 mL Z&TRKESRA, SREMA 8.3 mL HIHk
HERBFHR A, A H 1000 mL R EE.
232 SLRECH] RE 2.24 g EALHFIFD 0.045 ¢
AR 500 mL 287K G A, SR 556 2] 1 000 mL
() B 20
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RN EE REE, [ “2.2.37 (1) J7iEdH]
& HIKRE, ¢ - SCC LI 4F 7 2 # BDCMM 500
mL, JIA 7.46 g SALH, WEERKIBES S
1 000 mL. %R SEIG B THINNAS [F) B AR 7], 4k
FEAT VA M, BT A BNIE, R RS B
1 000 mL SR HEL, MEAFFIIRES . FricHEuk
WRIE S D SR REIRE S R RIS — 2L

2.3.4 TS-5000Z BYETHMERT HIREHRE
WHIEPE 90 s, BEEHS T 120 s, 4k2EH 7
—ZWIEDE 120 s, ARIEBERIEFHAEIAE 30,
LB, RGN, WA 30 5 7E 2
HAFIARE SRR o SRS 3 s, LRSI BT
(2 e Rk 30 s. PRI 4 Wk, e
1 RAEI, UG 3 PR E RIRL R . &k
T e P AT AT [ R A BT AN R RE S AR
2.4 $EKRFIXT BDCMM HOINE R BEEL 4]

MR AR S5 405 LB VRN P b T B 7
A3 22 B B AT HER A B CRBS. SCsos
SCso'~ Plso TH5L, AT BLEE A5 S HE AR T 40155 RAAE -
25 RBIWENL
251 BT HSERHERTN BDCMM 4 #E
BRI ST RRYE SOk VAR, - A g e
IR T S 0 B R AR A N NS R B R S R
Ve B BN O R B, ABFFCRH T B KR
R () RHOCRBEA (A, —#HKXRA:

3 GFR

31 OZEMAER

3.1 REAERAE i gs KT AR,
X BN RR BN Spearman REURLS, 28 4
S 45 R Pk B 5 BRKE R BE BEAT ORI A R . JF
7 Grubbs I8 FHH G, (n) &, SR, AHEF 2 905
AN TR I 26 AR EBAIR, B E
ANH AT SR B T

3.1.2 HERFUXT 4 25K AT CRBS THELA
[F) 8 R 1) A 25 B R XS 4 ff BDCMM. ]
CRBS, ML#* 3~6,

#*3 FRERERER HP-B-CD Xt 4 TR 257K BT A CRBS
Table 3 CRBS of different concentrations of HP-B-CD for
four kinds of CMM decoctions

JR IR S CRBS/%

(gL EZUKER RAKHERR % 0K RR % T /KB
5.00 3.63 6.46 15.80 6.54
8.00 13.96 15.39 30.45 12.92

12.81 19.12 18.67 49.59 24.14

20.50 28.02 27.80 66.16 37.53

32.81 37.03 38.47 75.92 5575

52.41 44 84 38.88 84.79 68.05

x4 TREIRERE B-CD XF 4 Frh KRR CRBS
Table 4 CRBS of different concentrations of B-CD for four
kinds of CMM decoction

M=fO=Bll —expl-(c—a) mikl}, Al=f=a TERE________CRBM________
Inc+b, Hif ¢ FRREKE, a. by . Bu m. k (gL ESUKAE RAKERE % 03K B % Tk R
S — 1.00 2.82 523 15.11 5.98
2.50 12.79 9.60 29.47 13.68
252 FETHFEEHHRX BDCMM HlE 5.00 19.25 17.66 54.82 25.64
FET AL SR I HIE AR 15.00 39.67 30.79 75.80 40.46
253 ALK AT AR ST [ “2.5.17 TR 25.00 53.52 39.83 83.17 59.12
x5 TERIBRERERETEEHRT 4 MRZKEIRA CRBS
Table 5 CRBS of different concentrations of aspartame for four kinds of CMM decoction
J R S CRBS/% R R ST L /KRR
(gL™ 5K AR T RR/KFR 50 K B (gL™) CRBS/%
0.10 9.79 12.22 11.12 0.03 14.28
0.20 17.80 26.89 22.90 0.15 28.09
0.40 32.49 38.14 36.35 0.30 37.98
0.80 48.61 58.55 57.76 0.90 59.79
1.60 54.35 59.41 57.93 1.50 62.62
3.20 63.78 68.45 74.69 2.40 76.90
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AREFRERENRFEZEX 4 MR ZKRLRR CRBS

Table 6 CRBS of different concentrations of Ansai to four kinds of CMM decoction

JAEIRE/ CRBS/% FUERE/ 0K BT
(gL SRR JENEK BT 7 0K B (gL CRBS/%
0.05 13.34 17.61 15.41 0.03 8.86
0.10 19.47 25.85 13.68 0.10 20.42
0.50 35.28 41.21 37.58 0.20 30.23
1.00 43.03 54.07 55.58 0.60 48.91
2.00 60.46 75.92 75.67 1.00 62.52
3.00 64.76 64.81 71.69 1.60 79.30
3.3 RTINS 4 R 25K BRI PLsg I THTPM =8 4 FELRFIXT 4 # BDCMM HIEETH Plso

ST HIA R BDCMM 55, S8 5 SRASIE 212 8040
T Al AH,  FFAL HEAS [F R AR gl A 7 AR L AT S0
ANFIHERR A SCsor HETT TR 4 FhHE ik 57 Xt
BDCMM ] Plsp, W3 7. 8. DKSZIGIKE LA
HP-B-CD K 8K 17 2 S e AH 7K R 7 B PRI 38 ok
T CA RGN FEA PR 1), WA S8 ok o) H
Plso, [AIEETCIE TN B-CD X RAH/K BV Plsoo
3.1.4  [A—fRFIST A BDCMM 135 2% g b
=7 4 FHEIRFIXS 4 # BDCMM HIZATH SCso’

Table 7 SCso’ of four kinds of bitterness masking against
four kinds of BDCMM

SCso’
BDCMM
HP-B-CD  B-CD  [ilrEgt  “HE%E
R — 22.02 0.98 1.33
JefE — — 0.64 0.78
TEINTE 13.19 5.44 0.75 0.81
T 28.10 18.47 0.62 0.60
307 HP-B-CD
________——4
2.0 _—
~ ——ly
S T T _
1.0
) rd
0 T T |
0 20 40 60
TR/ (gL
307 BT 47 L

TR/ (gL

Table 8 Plso of four kinds of bitterness masking against four
kinds of BDCMM

Plso
BDCMM HP-B-CD  B-CD  PUHiEFE o RE
W5 — 0.08 1.64 1.25
JefR — — 2.38 1.96
F O 0.11 0.26 1.61 1.43
HEF L 0.04 0.07 1.89 1.96

P 1 A7 %0, HP-B-CD NHEMRFFIRS, 4 Ff BDCMM
(17 AT $5) 58 Lo 29 B PRI AN BRI 18 DT v, 0 B i 4
BRFXTX 4 Ff BDCMM ¥ bR 55 1F B 4. eiE.
WEBOKFIN SR E N IV, BIRETEE, 24 HP-p-
CD JRERE RN, 755K AN R T
JH/K BT . BRI, HP-B-CD %} 4 i BDCMM 40155
BN R 5 0 Y TR B > 35 Lo /K B > 7 2K
B > e HK R . ik, 4 F BDCMM f AL 3

W& B-CD Joi flke 2 i34 KT Tt &, 1X 5 HP-B-CD )
3.0+

B-CD

—a LK AR
5K
= =k T UK AR
= JeH/K AR
—AI=25
-=-AI=15

30

07 eSS

BRI (g L)
1 4 FEIRFIXT BDCMM A9 HR
Fig. 1 Effect of four kinds of bitterness masking on same kind of BDCMM
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A

RS o ] i EL S0 0 S 7K R VR P 4 AR
AKRIAE . IR EAE PR EIR B A iE
KRR BEA BCORREE AR, S ERERT
2.00 g/L Bf, ZEOE. RAHZK B BEAS BRI,

2= 2 K Bilii +HP-B-CD

3.2

JEVINN

Rl

N

A

AN

2F Lo K B 4 HP-B-CD

Astringency "

Bitterness

£
;6‘.'='-

Bitterness

IKFR + 236

b

%0

Astringency

Sl

Bitterness Bitterness

ARSIV SE2

BFEEMNEER
B 2 7750, M HP-B-CD JG#75. F 0K
BT COO A& e M N e N B 2, I M I BEFERR 7

B-bitterness2
<180
—0
-, Aftertaste-B__ 5.00 gL !
=====8.00 g-L7'
--=- 1281 gL'
==+20.50 gl
—— 3281 gli™!
Aftertaste-A
—-=5241 g1
H—bitférness
B-bitterness2
180
—0
Aftertaste-B__ 5.00 gL'
===== 8.00 g'L!
--=- 1281 gL
= =:20.50 g'L!
—— 3281 gL
Aftertaste-A 3281¢g
—-=5241gL"!

H-bitterness

B-bitterness2
780

“sAftertaste-B 0
i ——-0.05gL!
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Fig. 2 Taste information radar map of different samples
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JoR B R FEE PR KT A s BTO A% J%8% B S8 7,
BEFEMR T R A3 N, I AR T A, AT
RBBEATE . ZFRE NIRRT, 5 SKFIRXT ANO
A IR e 57 o PO 1 S R L T K BT
COO 1R IRAR 1) 1 S I Wt #E A 751 Jog AR P2 P K 52
JeBRAR G TS 0K FIRT CO0 A& 1A 1
TGRSR, LT L AR o A PR K
FrmfE T P AR BT BTIZE S AT Co0 152
P ATE AL HP-B-CD X525 55058 K B FE R
RORVPN B FER . BT NHEIRFINT,  HF 43
gE R SRRSO AR R, HOR BEE I T TS
EE T FC AT HER RV B g S A AR AR A
33 HEBEMBELER

3301 E T HSEMEMGIY BDCMM 408 £
B SH 2517 TR DS A A R v
SR FH B AT 7R A TR R 0] A R A ST 4 R R A BE XS
BDCMM [1%% AT [ TR L3R 9.

ML, B RO T R RO AL, A
JAT IR AR E D D ks AR, DL e JoRsisl
W, LA AT AL bR S AT /R T 261, LI 3.

HE 3 &R SR, TR EIRE T 4 Pk
BIfefs 4 F BDCMM 75 B % % 0.5~1.5 mg/mL,

J& JLT-5 7 R VE s o H. 4 PRI 4 B BDCMM
(R VR FH 3 2 B 2 (R 3G AL G ii& s Horp
B-CD S o HH 7K BT 3 A1 32 /U 7K R YLAE 5 A 42 J ot
HIRZ 2.00~3.00 mg/mL BN TP, e
BT H 7K BV ALE 5 R 0T o IR FE 32.81~54.21
mg/mL B B4 i F°F4%; HP-B-CD X 3% 1 Cr /K B iR
TEE R R 5 Fvk E 1.60~3.20 mg/mL 4 ks T
Fi.

3.3.2 ETHTFEIEMFERAX BDCMM F#E
i CUrdERZ (SD) NIRZEL, ZHlxt ik 2

Fi BDCMM JI AR &R B2 HP-B-CD (X) R
B F AL R A5 BB FRARE (YD f80giAi /-9
Ak, DL 4. FHPTE RN HL T R T AR
R gl Ar 7R UL 7 R 53 9 N 5 2K B+ HP-B-CD:
Al (cooy=129.50 {1 —el (¢ 1210257420y (,2=0.997 3,
P<0.01, n=6); #Z/KAEUH+HP-B-CD: Alycon=
119.39{1 —el (¢ 320123241y (;2=0.989 3, P<<0.01,
n==6); ?‘L‘%7ﬁﬁ@?ﬁ+HP-B-CD: AIe'(coo):23.60
{1—el 28890210031y (32=0.999 6, P<<0.01, n=6);
20 Y JK B + HP-B-CD : Alycony = 21.30{1 —
el (7340022593 (,2=0.999 1, P<0.01, n=6), H
o ARERIERANIKREE, e & BB BT

R 4 MMBIRFIRERT BDCMM O =5 EERETUNREMESRE (1=06)
Table 9 Fitting equation of prediction model of four kinds of bitterness masking concentration for mouth bitterness reduction

value of BDCMM (1 = 6)

BDCMM I AT R it 2 Excel %% ifh 25

T2 HP-B-CD AI=2.43{1—el (4630781 | R2=0996 4, P<<0.001 AI=0.628 9 Inc—0.862 0, R>=0.9955, P<<0.001
B-CD  AI=3.62{1—el (08212 = R2=( 993 4, P<<0.001 AI=0.5505Inc—0.020 8, R2=0.9668, P<0.01
R 57 2L AT=2.05 {1 —el (0057062 - R2—=(.991 7, P<<0.001 AI=0.52521Inc+1.5160, R*=0.9818, P<<0.001
GIRE  A[=5.64{1—l(c00042331 - R2—0993 0, P<<0.001 AI=0.4160Inc+1.5989, R*=0.9670, P<0.01

JefH  HP-B-CD AI=1.43{1 —¢l (6094367 | p2—=( 981 1, P<<0.001 AI=0.527 8 Inc—0.593 4, R*=0.9664, P<<0.01
B-CD  AI=2.72{1—el (0313 R2=0996 9, P<<0.001 AI=0.3779 Inc+0.073 4, R2=0.9584, P<0.01
B[ 34 B AT=2.05 {1 —el(c70.00° 70491 | R2—=() 981 7, P<<0.001 AI=0.498 51Inc+1.6150, R*=0.9546, P<0.01
GRE  A=2.16{1—el (149280 R2=09603, P<0.01  AI=0.4074Inc+1.7197, R*=0.9273, P<0.01

ZF03E  HP-B-CD AI=2.41{1—el(c309*011 | R2=0998 4, P<<0.001 AI=0.8416Inc—0.848 7, R2=0.9815, P<<0.001
B-CD  AI=2.88{1—el (0B *306lly = R2—=09689, P<<0.01  AI=0.61801Inc+0.3982, R2=0.969 3, P<0.01
R 3 LB AT=1.90 {1 — el (007907 | R2=0.971 7, P<0.01  AI=0.4414Inc+1.2984, R*=0.9698, P<0.01
GIRE  A=1.71{1—l (052 | R2=(0.992 7, P<<0.001 AI=0.369 8 Inc+1.2969, R*=0.9415, P<0.01

HET0 HP-B-CD AI=1.82{1—e[((c0960)"6507 | R2=(.999 5, P<<0.001 AI=0.674 8 Inc—1.0358, R?=0.9813, P<<0.001
B-CD  AI=5.22{1—el (0736981 = R2=(978 1, P<<0.001 AI/=0.416 6 Inc+0.0557, R*=0.9550, P<<0.01
R[4 Bt AT=2.53 {1 — el (c70.00028)°71.26]y | R2=().990 5, P<<0.001AI=0.336 3 Inc+1.404 5, R2=0.966 1, P<0.01
GIRE  A[=5.64{1—l(00)PBN | R2=0998 5, P<0.001 AI=0.403 8 Inc+1.4779, R*=0.9527, P<0.01

e ARFHERFIRE, e AL EARBO U R B

¢ represents concentration of bitterness masking, and e was base of logarithm of natural number
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Fig. 3 Anti bitter effect of four different concentrations of bitterness masking on BDCMM by THTPM
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Fig. 4 Antibitter effects of different concentrations of bitterness masking on two kinds of BDCMM by E-tongue
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