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Abstract: Objective To master the law of bitterness inhibition of Chinese herbal compound masking adjuvant, which is the
Chinese medicine decoction mate, and promote its scientific and standard application in clinic. Method Traditional decoction (TD)
and formula granule decoction (FGD) of Yuhan Decoction (YD, 1f#1%€i%), Longdan Xiegan Decoction (LXD, JEAHYS %), and
Sanhuang Xiexin Decoction (SXD, =#V5:»¥%) were used as carriers, and sweet orange flavor (M), chocolate flavor (M), and
coffee flavor (M3) Chinese medicine decoction mates were used as masking adjuvants to prepare the original decoction and masking
decoction, as well as 2, 4, 8, 16, and 32 times diluents. The traditional human taste panel method (THTPM) was used, with bitterness
reduction (Al1) and calibrated rate of bitterness suppressing (CRBS) as indicators, to evaluate the bitter inhibition effect of Chinese
medicine decoction mates. A prediction model was established for (D the bitterness of the original decoction (/o), the bitterness
value of the masking decoction (Z') and the volume of both (¥), @ the bitterness reduction value (Al1) and the volume of both (V)
of the masking decoction compared with the original decoction at the same volume, and @) the prediction model of the bitterness
reduction value (Al2) and volume difference before and after dilution (7”) of the masking decoction, to explore the bitterness
inhibition rule of Chinese medicine decoction mates under different dilution times, and then summarize the application law for
guiding practical application. Results The A/; and CRBS of Chinese herbal decoction under different volumes, the taste masking
effect of Chinese medicine decoction mates on TD was relatively better, and that of M2 was relatively better (P < 0.05). The law of
bitterness inhibition was as follows: @ Io/lo’-V, a total of 24 groups (R2 > 0.724 2, P < 0.05), with proportional dilution, the two did
not decrease in parallel (P < 0.01); @ AI-V consists of 18 groups (R2 > 0.842 8, P < 0.01), all three Chinese medicine decoction
mates could reduce the bitterness of traditional Chinese medicine decoction to varying degrees when the masking decoction was
100—800 mL (P < 0.01); @ A total of 18 groups of Al>-V" were fitted with 17 prediction models (R? > 0.756 4, P < 0.05), and Mi
masking decoction had a relatively small change in bitterness with dilution (P < 0.01). The application rule suggested that under the
condition of equal ratio dilution of the same dose, M1 is suitable for “strong drinking”, while M2 and M3 are suitable for “light
drinking”. Conclusion Based on the oral taste method, the law of inhibiting bitterness in Chinese medicine decoction mates has
been revealed, and the application rules of Chinese medicine decoction mates have been summarized, providing a reference for the
rational application of Chinese medicine decoction mates.

Key words: Chinese medicine decoction mates; bitter masking; traditional human taste panel method; food-type compound masking
adjuvant; Yuhan Decoction; Longdan Xiegan Decoction; Sanhuang Xiexin Decoction; traditional decoction; formula granule

decoction; bitterness; calibrated rate of bitterness suppressing
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Rehmannia glutinosa Libosch. [T ; 488, 7=
HiBkvE, b5 2203093, FHJF NDIERLEEEY
S5 Bupleurum chinense DC.JT AR .
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k125 g, HEIK107.5g, ©AR3S g, ES225g,
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Table 1 Qualitative description, grade and quantitative
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%tm@vﬁ}ﬁ% e R WF e 1HUE
WL £ A 7
0 JUFRA &R I [05, 15)
0.01 B AT T R I [1.5, 25)
0.05 AT HEZ T R I [2.5, 3.5)
0.10 R, (ERARTTUEZ IV [3.5, 4.5)
0.50 AR B Z Pk VvV  [45, 53]

222 EIEFBRITRE AR LR R ES R
— [ B EE L R AR B 23 A 2> A HAE (AR PR Atk
{45 2019HL-066-01) J&, RS EBHEEIT T
LG R BB SR N T . S RSk 5 A O
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VERZRE . EiREIREESIG TS T R H
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WS AR T M, mERESTOd, e
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1852 DX IR BB S AR T TR P, AR R 1 (3R
XF IR 2 LUV R IR B oy A B vy FE AR, 1

JEW A EA 3, HEABEPARAEKREZ, 15
min JEIE 5 —REIRER S IR, R& TR
TR IIAR AL B 1812
224 FRIUFESSA OV AR S 2 AR
H PR EEOR AR AL BT I, S A ot 1R 7 2
S S FEAR D SRAE D22V R
2.3 HURAES o

ARSI HBIEE AT B VR, BT AR
UM A A 22 57 AT i da AN [ 75 SR 2 TR ) )3 A
PPN AAAEZE S, SEBRIIR A AN Tl B 2 v B9 447K
F, (HXARE N R EEERE TSI, KL, =
HESCHRR A Grubbs A 3oy 40e) B AT 7 A 1
PRI A5 B B B R A I B 1 AN 8
AT Z R AT IR 5 B o R B 3 R /) () AT
MRAEARE A o AR AT RE, Bk, SRAX
WS B8 EAT G BR, AR SREG I AT K 0.1 5
BR7KF4 0.05.

xf 1225t g AL 2808 A E R T
EAGER, 7 Grubbs Il FHMEER Ge (n) 3R, XSLI4S
Rk B 5 B A (B EAT IR 2 R, FE51 6k 33
AN 2w S, SRR E A AT A AR, DA
A T A A B B )P O I A FE . L YD-
TD A, Feom 5 i A8 ) i 2T 3 AR 2.
24 HHEEHIIESEETEN
2.4.1 HEREVFANFRAR IS DR AT I AE
ZIERVEN 7 AT 1 2 2R BRI SRR U516,
BT AT TR, BB N T A AL Re FR bR
T

(1) FHERME (ALD: AI=h—L, HF LN
FE WK BT 7 ¥ Cintensity of bitterness before taste
masking), [, A (intensity of bitterness
after taste masking) .

(2) ZIEHIE % (calibrated rate of bitterness
suppressing, CRBS): B[l AL T (5 FEWKR BTG G5 FE K
EeZ . REA AT RN, RIIST 0.5 1)

2 YD-TD OEEEMRALER (Xxs,n=21)
Table 2 Bitterness test results of YD-TD (X £ S, n=21)

2 — - - [* - — —
JRit 2 AR 4 AR 8 (R ABURRE 16 EARIRRER 32 MR BIRRR
TD 3.43+0.96 3.09+0.76 2.67+0.59 2.25+047 1.88£0.39 1.20£0.49
TD+M:i  1.73£0.98 1.540.76 1.47£0.56 1.45+0.62 1.33£0.52 1.12£0.56
TD+M:  1.66+0.95 1.38£0.70 1.24+0.58 1.01£0.44 0.84+0.31 0.65%0.20
TD+M;  2.01£1.12 1.81£0.88 1.47£0.71 1.29+0.44 1.09£0.48 0.8710.40




* 6608 »

FEH 20236107 $E54% B 208 Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 20

Yo, WMoRZ: 0.5,
CRBS=Al/(l.—0.5) (D
2.4.2 AFHZAER R Z7F0 AL LS AL S5

Rk 3 Fron. BAKKE, TAHEX TD Mk
R T X FGD FIFERR IR (P<<0.05).
2.4.3 A[FEFZEAEXTH 25755 CRBS thi: 1

*3 TNEHHRBIFAATIR AL LR

Table 3 Comparison of Al of traditional Chinese medicine decoction with different Chinese medicine decoction mates

T I — — : M _ : _ :
(e FOR 2 RORBURRER 4 GOBURER 8 BRI 16 BRI 32 B
YD-TD M, 1.70 1.55 1.20 0.81 0.55 0.08
M 1.77 1.71 1.43 1.24 1.04 0.55
M3 1.42 1.28 1.21 0.96 0.79 0.33
YD-FGD M, 1.48 1.24 0.91 0.28 -0.26 —-0.48
M 1.19 1.12 1.07 0.69 0.47 0.52
M3 0.82 0.60 0.51 0.23 -0.03 0.02
LXD-TD M, 1.81 1.36 1.21 0.89 0.45 0.28
M 1.75 1.44 1.31 1.13 0.98 0.63
M3 1.36 1.02 0.93 0.78 0.52 0.51
LXD-FGD M, 1.06 0.75 0.66 0.51 0.48 0.40
M 1.06 0.94 0.74 0.66 0.48 0.23
M3 0.88 0.65 0.38 0.43 0.49 0.40
SXD-TD M, 1.42 0.85 0.38 0.17 -0.32 -0.51
M 1.67 1.14 0.77 0.50 0.31 0.14
M3 1.71 1.14 0.68 0.44 0.15 -0.16
SXD-FGD M, 1.80 1.01 0.67 0.28 0.36 0.15
M 2.05 1.27 1.11 0.88 0.63 0.98
M3 1.40 0.56 0.15 0.22 -0.01 0.12
SORRARIG 3 FfZifE/a%t 3 F TDFGD [0 IAT=A(V)=a (PF+b e 3

CRBS, ZERME 4 iR, EHELHBEEAMET,
PR H 25 7R AR R I R — 1,
MRS BN . R FATEE P, S/ KK
PRFRIS My B AR BIAIRH R (P<0.01).
2.5 PHEEINENERE
2.5.1 MERREE ARSCIGEE T AT 25, R
B AR 7 7R RRORE i o B PRSI . DA R S A
(V) NEZR, VIR T ARAR R, SR
LA, W REET 1A, SRR S
Z LR PE AR I AN 78 o JE A TR AR A
() H5HEWHAINEE () 5 2FHE&HR (). [
PRFUT HEvR iz 71 B R R 77 FE FRARE. (AL 5=
HWH (D FRERT R R R E RRE (AR
SRR R AR ZEE (7)) TR, Ry
FEAEXT TD 5 FGD HIHME e .

BRI R 3«

IAI=fi(V)=a InV+b )

VERE, a, b, ¢ NEESH

K FH SPSS 26.0 3% S5 45 AT [HH 2347
P<0.05 NZERAGIE L.
252 JRIRHFIEE (). BWHFEE () 5
THEE () BIRR R S Fon, 24 Hipile
A A B RTTFE (R2=0.724 2, P<0.05). 1R
PR AT R, MR E MR,
HYIREREZR LI R[0.5, 1.5) B A IR[1.5,
2.5). IR LA R RSS2, R
T BRI R BERM R TAT IRAK, R AR A R
E PR (P<0.01),
253 [AIRAR T HE R A R R 46 7 7 BE B AR A
(AL H5ZF5WB () MIRFR HAHHEE A
2RI R I, R 7 R 2 R 237
TR 5 o 2 EAR R R R A0 S5 AE LR e BT R UL
AT E, DL B ARE A VI R A 2 4
ABTE S AMARRR X 8] I HERR R H M DA b, FRAS
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&4 Min Mav M3 3 Z55H) CRBS
Table 4 CRBS of M1, Mz, and M3 on Chinese medicine decoction
W 2451771 e — - : CIEBS/% : - ; - :
AR W 2 EAERURRRER 4 R 8 AR 16 AATUMRER 32 AR

YD-TD M 58.12 59.96 55.30 46.00 39.81 10.79

M2  60.51 66.15 65.90 70.86 75.71 79.14

M; 4838 49.52 55.53 54.86 57.58 46.76
YD-FGD M 56.12 52.83 41.10 16.78 -21.90 —58.78

M., 4524 47.75 48.12 41.61 40.00 62.91

M;  31.27 25.78 23.08 13.91 —2.86 2.09
LXD-TD M1 49.90 44.61 47.66 43.93 33.10 37.41

M:  48.02 47.37 51.24 55.56 72.24 85.69

M;  37.28 33.44 36.40 38.14 38.29 69.00
LXD-FGD M 37.48 31.57 34.11 33.55 42.67 59.64

M.  37.66 39.83 38.54 43.52 4222 33.83

M;  31.38 27.74 19.53 28.57 43.11 60.15
SXD-TD M1 43.57 30.90 16.28 8.58 -19.93 —46.46

M. 51.01 43.85 28.64 2413 26.87 9.09

M; 5253 41.23 29.40 22.57 9.48 —14.55
SXD-FGD M1  46.54 33.09 25.74 12.62 20.19 9.29

M,  52.79 41.58 42.55 39.41 35.43 60.09

M;  36.02 18.18 5.79 9.72 —-0.62 7.05

x5 BREFFNEE (). BRAIFNEE (V) SZ2HEER (1) BXRUSERER n=16)
Table 5 Fitting model results of relationship between bitterness (/o) of original decoction, bitterness (Z") of masking decoction
and their volume (V) (n = 6)

R (e YA R P K (e YA 2R R? P
YD-TD 1o=-0.626 1 InV+6.3853 09876 0.01 | LXD-FGD 1o=-0.6129 InV+6.1165 0.9993 0.01
YD-TD+Mi 1'=-0.1511InV+2.3950 09331 0.0l | LXD-FGD+M: [o'=-0.4383 InV+4.3701 0.9871 0.01
YD-TD+M: 1'=-0.28441nV+2.9293 09939 0.01 | LXD-FGD+M2 [o'=-0.379 8 InV/+3.9566 0.9920 0.01
YD-TD+M; 1'=-0.33121InV+3.5200 0.9918 0.01 | LXD-FGD+M3 [o'=-0.4946 InV+4.8283 0.9735 0.01
YD-FGD 1o=-0.5418 InV+5.7414 09715 0.01 | SXD-TD 1o=-0.60141InV+6.4802 09961 0.01
YD-FGD+M:  Io'=-0.036 2 (In¥)?>+ 0.7242 0.05 | SXD-TD+M; 1'=-0.000 1 In¥+2.3540 0.7522 0.05

0.5322 InV+0.088 2 SXD-TD+M2 1'=-0.1757 In¥+3.0245 0.7593 0.05
YD-FGD+Mz 1y’=-0.3067 InV/+4.868 8 0.9110 0.01 | SXD-TD+M; Iy =-0.062 4 (InV)*+ 0.9759 0.05
YD-FGD+M3 [y'=-0.2852InV+3.7562 0.9029 0.01 0.706 4 InV+0.122 7
LXD-TD 10=-0.826 5InV+7.9671 09973 0.01 | SXD-FGD 10=-0.6340 InV+7.0514 09572 0.01
LXD-TD+M; [y’=-0.384 1InV+4.1608 0.9774 0.01 | SXD-FGD+M: 1o'=-0.19701InV+3.568 1 0.783 6 0.01
LXD-TD+M:2 [y’=-0.53331nV+4.9009 0.9925 0.01 | SXD-FGD+M2 1o'=-0.32601InV+3.9487 0.9317 0.01
LXD-TD+Ms [y’=-0.584 6 InV+5.5819 0.9842 0.01 | SXD-FGD+M3 1o'=-0.3020 InV+4.5470 0.8934 0.01

RN 6 e (R2=0.842 8, P<<0.01), fl&HhZk
W 2 Fior. HHEE 2 750, Mo #7515 FE PR R
B, RHIERICR LT HoAh 2 PR 2548 (P<
0.01). 100 mL B}, 3 FhrRZjfE18 3 58K H 251771

TR 1. 2 B KT{[0.5, 1.5), [1.5, 2.5)},
I HER A 71 5 SR 467 7 v BE A 22 K (P<<0.01),
FANR] IR s 25 PR IR R 77 2 ) 22 S/ (P<
0.01). PEEMMAFIFRE 2~8 5, M2
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Fig. 1 Prediction models of original decoction (/v), bitterness of masking decoction (/') and volume (V) of both
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Table 6 Results of fitting model between Al and volume (V) of masking decoction compared with original decoction (n = 6)

V) BIREREER (n=16)

R [ Y A R2 P | %G [m] Jy o 7Y RP P
YD-TD+Mi AL=-0.4750 InV+3.990 3 0.984 3 0.01|LXD-FGD+M: Ali1=-0.174 7 InV+1.746 4 0.8950 0.01
YD-TD+M2 AL=-0.341 6 InV+3.456 0 0.946 3 0.01|LXD-FGD+M2 AI1=-0.233 1 InV+2.159 9 0.982 0 0.01
YD-TD+M;  Al1=-0.294 9 InV+2.865 3 0.922 6 0.01|LXD-FGD+M; A11=0.076 5 (In¥)>—1.087 7 InV+4.252 7 0.871 2 0.01
YD-FGD+Mi Al1=-0.615 0 InV+4.4259 0.977 7 0.01|SXD-TD+M: AL=-0.551 6 InV+3.824 9 0.976 8 0.01
YD-FGD+Mz Al1=-0.235 1 InV+2.3322 0.896 3 0.01|SXD-TD+Mz AI1=-0.425 8 InV+3.455 7 0.924 3 0.01
YD-FGD+M3 Al1=-0.256 6 InV+1.985 2 0.944 1 0.01|SXD-TD+M3 ALI=-0.517 3 InV+3.9398 0.9739 0.01
LXD-TD+Mi Al1=-0.442 5 InV+3.806 2 0.983 3 0.01|SXD-FGD+Mi Al1=-0.436 9 InV'+3.4834 0.842 8 0.01

LXD-TD+M2 AlL=
LXD-TD+M; AL=

=0.293 3 InV+3.062 2 0.977 1 0.01|SXD-FGD+M2 Al1=0.195 5 (In¥)>*—2.785 0 In¥V+10.680 7 0.948 4 0.01
—0.241 9 InV+2.3852 0.948 9 0.01|SXD-FGD+M; A71=0.205 8 (In¥)>*—2.940 2 In¥V+10.483 6 0.945 7 0.01
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Fig. 2 Prediction model of relationship between A1 and volume (V) of masking decoction and original decoction
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SR G677 22 RN (P<0.01). 4#FE
£ 16~32 50, SR E R R 25 A R A7) 2
i) 22 SRk (P<<0.05), [R)INF 27 B A A2 R Uik

YD-FGD+M;. YD-FGD+Mj;. SXD-TD+M,. SXD-
TD+Ms;. SXD-FGD+ M3 3% & A [ R R Hh = 1 A
MR LGZ ], XK M. Ms 725 BL_E B 7

RIS AR 2 b MR PRI, L2 AR S L 4 T s
A3,

254 WREHTEHWIAHTN AL SHRHTE AR 2
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R EWATIHRERIEN AL SHRAIRFREER () UEEREER n=)3)

Table 7 Results of fitting model between reduction of bitterness reduction value of masking decoction after dilution (A2) and

volume difference before and after dilution (V") (n =5)

L ST

EEp R R

P HERK 77 [A] Y= A A RR P

YD-TD+M;
YD-TD+M:
YD-TD+M;

AL=0.110 9 In}"—0.369 4
AL=0.217 6 In}"—0.768 0
AL=0.265 8 InV"—1.005 4

0.836 3 0.05|LXD-FGD+Mi AL=0.387 1 In}"—1.692 6 0.985 3 0.01
0.981 5 0.01|LXD-FGD+M2 AL=0.292 8 In/"—1.039 1 0.992 8 0.01
0.996 4 0.01|LXD-FGD+M3 AL=0.438 8 In}"—1.941 5 0.955 4 0.01

YD-FGD+Mi AL=0.076 5 (InV")>—1.087 7 InV'+4.252 7 0.970 8 0.01|SXD-TD+M: &

YD-FGD+M2 AL=0.2622 InV"—1.117 0
YD-FGD+M3 AL=0.2722 InV"—1.3196
LXD-TD+Mi AL=0.336 0 In})"—1.451 1
LXD-TD+M: AL=0.4517 In}V"—1.867 8
LXD-TD+M3 AL=0.509 9 In}"—2.200 8

0.884 7 0.01|SXD-TD+M:
0.893 1 0.01|SXD-TD+M3
0.967 4 0.01|SXD-FGD+M: AL=0.188 4 In}"—0.912 5 0.756 4 0.05
0.982 3 0.01|SXD-FGD+M2 AL=0.302 8 In}"—1.411 1 0.923 8 0.01
0.970 1 0.01|SXD-FGD+Ms AL=0.303 3 In/"—1.535 3 0.933 0 0.01

AL=0.178 1 In}"—0.927 1 0.762 3 0.05
AL=0.103 2 In}"—0.619 3 0.823 3 0.05

Kl 3.

HE 3 AT, HR 2GR AN R H 25 R R 2L
R, MERRAFIMEE, S diE 5wk
LK, B YD-FGD+M, . SXD-TD #7575},
HARFRZ N AL IES ER bR HEL0.5, 1.5),
[1.5, 2.5} 20, HBEERF SR mES, 2 v
£ 1600~3200 mL I3 I 11722, B4Rk E, 4
F My R AR R RS, o AR IREE R (P<
0.01). M2t M3 ) AL R RE A E I A2 A AH T,
¥IET M, (P<0.01). YD-FGD+M, [&FiEZ 200
mL I35 B FEAIK 0.05 4b, HARFRRATHOY LA R AT
AT 015 BLE; BRI A SXD-TD .
SXD-FGD 17 5% A FE ALK IR BE L/, 200~400
mL I SRR T AR A A B 2 BOR A T
2.6 HHHERANERE

T 6 2 AR L B A AR . 0 R 1
G3HT, R FRE AT A gl A

XTAFENEE, ALRERRMHAEEARR. M,
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MRAEE M LEZEVAEH M. My B o B 3L
i Moy Ms; 3 B IR 25 AR I S A RERE, A
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Fig. 3 Prediction model of relationship between reduction of bitterness reduction value of masking decoction after dilution

(ADL) and volume difference before and after dilution (}7)
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