- 6698 * PES 2024118 H53% H21#  Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21

ETEREERENERPAD TEEISEEEREMR

EHBL HREZ AHF LS, THW AT, BB SR B, B 345, K 5045,
WA 345, FFIRIES, A 045

L TR RO, TR A 450008

2. MR EERBEfIFIE, FE ORI 450007

3. WIRIHERZKF S IHREER: 25%:3, W KM 450000

4. FIRIHEEZERR, WIH HEM 450048

5. 6T R P BE 2 K R b 2503 LR R 0B Lo, T B 450046

 E: B BEEATEWRANEEERE. BE O RASMABORBIENE, BLERR/NERA 2 LR s, A
ANFARIEN 23 Fhe ik 25100 K BBV AR, SR “ e/ MRBRYE” TR AR 245400 5 X 5 0k IR 2 Cbitterness threshold
concentration, BTC), JR7EMIEAtE it bk 2515 T2 5 24 & (equivalent molecular bitterness, EMB) Fl P M &
E¥ (EMB-index, EMBI), HETTSZBU 2500 (7 2 e il g s BhAh, DURFREE RIEOERTE SoK B E A, ST
TR BRI TIONE . S8R L TR R TR N B Ll ] R R 2R KRR T (B A R g A R AR, FR A
JRER) R A P B AR A BB T AR AY,  p A R Y LA D AR S SR 2RO I BTC, JETIINAR T 23 Fhik
2RI EMB L EMBL; FiESF IR R E/R, MR EEMH S0 EMB UL EMBI ] RSD {635/N T 20%, HEILPEA
MR 5 RSN CUSSPM LTI 17 23 PR 25705 1) EMB AT EMBI, BT T 35 R AR 24 1 BE i B s ik
KRR Ry S ATEOUBIPNE ERERERE: T E YR WiE 55

FESES: R283.6 YRR : A NEHRS: 0253 - 2670(2022)21 - 6698 - 08

DOI: 10.7501/j.issn.0253-2670.2022.21.006

Study on quantitative method of equivalent molecular bitterness of traditional
Chinese medicines based on bitterness threshold concentration

WANG Qing-xiao', GAO Xiao-jie?, GUI Xin-jing®>* 5 WANG Yan-li** 5 WANG Jun-ming®* LI Chen-xu?,

REN Yan-na?, YAO Jing® 45, ZHANG Lu®*5, SHI Jun-han® 45, LI Xue-lin®4 5, LIU Rui-xin3 45

1. Henan Institute for Food and Drug Control, Zhengzhou 450008, China

2. Department of Pharmaceutical Preparation, Traditional Chinese Medicine Hospital of Zhengzhou, Zhengzhou 450007, China

3. Department of Pharmacy, the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000,
China

4. Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China

5. Collaborative Innovation Center of Chinese Medicine for Respiratory Diseases Co-construction by Henan Province & Ministry of
Education,, Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective To establish a quantitative method for bitterness intensity of bitter traditional Chinese medicines. Methods
With the application of traditional human taste panel method (THTPM), the decoction of 23 kinds of bitter Chinese herbal pieces of
different concentrations was used as the research subject and the “minimum limit method” was employed to predict the bitterness
threshold concentration (BTC) of Chinese herbal pieces using berberine hydrochloride as the reference bitter substance. Based on
this, the “equivalent molecular bitterness” (EMB) and molecular bitterness equivalent index (EMB-index, EMBI) of bitter Chinese
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medicine were calculated, so as to realize the quantitative determination of bitterness of Chinese medicinal slices. In addition,
different concentrations of Huanglian (Coptidis Rhizoma) and Kushen (Sophorae Flavescentis Radix) decoction were used as carriers
to verify the reproducibility of the established method. Results  The logarithmic model and Weibull model of the proportion of the
number of people who perceived bitter taste and the concentration of the decoction of bitter Chinese herbal pieces were established.
From the R? and P value of the fitting equation, it can be seen that the Weibull model was better than the logarithmic model. The
BTC of Chinese herbal pieces was calculated through the fitting equation yield by Weibull model, and then the EMB and EMBI  of
23 kinds of bitter Chinese herbal pieces were measured; Methodological validation results showed that the RSD values of EMB and
EMBI of Coptidis Rhizoma and Sophorae Flavescentis Radix were less than 20%, and the reproducibility was relatively well.
Conclusion The EMB and EMBI of 23 kinds of Chinese herbal pieces was predicted through THTPM, and a quantitative
determination method for the bitterness intensity of bitter traditional Chinese medicines has been established.

Key words: bitter traditional Chinese medicines; traditional human taste panel method; bitterness threshold concentration; equivalent

molecular bitterness; Coptidis Rhizoma; Sophorae Flavescentis Radix

Bk, siAE “R2GE 07 Myaxl, xf
TR Kh 2R TR, LRI, SR
I NHE DA SZ (P38 JE w0k, 7™ B 5 M) S R IR 4K
MAHEERST, Ak, NATIS 2458 FE R 3R 08 248 “ 4
TOOET CONGE” EE IR, B E 2N
J7iE, ez #ER RO I)E ERIARS, HOARIrN
TETFAENEFREARG —. &G A S, %
B—ERE w7, AE A &R, X0 TS0l
HREG SR R T RS HE TN, T R A
TR, B O BGE AR A4
SEPGT HR 2GR R B, T A R R R FE TR
AIE PR, SEEh 2 LR E TR, T4
i B IR EGR A O OB AE 25 TAE N SR
RN HE . S TS T BT AT R
&I “ 4y 75 E (molecular bitterness, MB)”
(PIRE A, I HLSZIL T 5% 19 Fofrvsy R B A4 2373 BE PR U
HOL ORI, 6T AR 24 B EEVPAS, HON Sk
AHRRTRAMEY), T2 KER AR S
o, OfA KERBEAAR SR E B TTEA R TSR
BRIy, Bk, SR, ATk
HA T E R RN AT BB, AR BEE—
Fh3E B Bk B (E WK E Cbitterness  threshold
concentration, BTC)” M B MIFEIRFZ “ o017 %
24 (equivalent molecular bitterness, EMB)” il
SEJTE, P UL 2 I e R 2 1 R, N
YR FEVEM IR AL B AL IB AR, FEAZHE R IR AL
FARSCHE, FHRAWREANE, RS2 IR AL
R, B EFENEFFAES .

1 UEEHH
1.1 %88

BCA2248-CW RIH1 7 R-F-. CP225D A+ 754>

2 —H TR, %[ Sartorius A7) ; HK250 AT

REHEFEAE, LR SEENEER A
AM-5250B BUHEF 1P s, RiBEBRR IR RIS E
FRAF; HH-S4A B VE R KBS, bt RHE Kk
MAXZEA PR A 7] ; TDEM B 245 58 1 2~ iy 25 0oL,
A DS AR A F
1.2 ##

ARSI BT HR 25008 42 T R R B 2 KA — Y
JB R RE EAR N S e A%, fFh ChEZ
#) 2020 FERRELE, BAAREEILE 1.
2 Rk
21 FEETHIE

S g R R R — M B R AR B 2 2
EHfEE (eHs ALY 2017HL-066-01),
FRZANHH S B SR AT T AFE R EUR S S E N
(1) A i 081, I HE R 2 5 B VL B R MK
T 20 AR, BRI 22 AERERE (57
#1524 VR AR, FHAE RIS AT RS TT A1 [F]
=2,
22 A

FEF: it F B B2 A 3 v B U 14T 9 5 9 F B
T A, FRERE S T BENLII— AR
FE (0K, SRG B IEH 8 5 07K R & 2
e, TFES 15's,  Bela) E1RS ik D B4, flE AR Al
0 R RS2 X RE 8 AR A IR 2 S B
R, R RIEN AR R B, SRJErE
FEd, WO 5K, BOENTEEER, 1~2 min 5l
E R —ANFE 0,
23 ETFBTCHIEMB

KA I /RRRYE” MU 37 C RSk
VAN F A %5 R 251K 1 BTC, RIREGE S
SRR PR IR . DAERRR /NBERICN 2 L vy
BRI, TEERER/NEERR Y BTC T, HAr 75 % MB,



- 6700 » PES 2024118 H53% H21#  Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21
*x1 HHRRER
Table 1 Information of Chinese herbal pieces
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Table 2 Fitting equation between different concentrations (C) of 23 kinds of bitter Chinese herbal pieces decoction and

proportion (Po) of people who felt bitter
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Wi 6 Po=5.38 [1—e (C-0004°*081] R2—0 9450, P<0.01 Po=0.53 InC+3.01, R?=0.9422, P<0.01
EME 5 Po=1.02 [1—e (€-076°*/074), R2=10000, P<0.01 Po=0.49 InC+0.33, R?=0.8578, P<0.05
ST 5 Po=1.10 [1—e (€-009°%021], R2=0.976 0, P<<0.01 Po=0.59 InC+1.59, R?=0.9254, P<0.01
JeiE 6 Po=0.97 [1—e (C-004:/002), R2=0967 2, P<C0.01 Po=0.54 InC+1.67, R?=0.9172, P<0.01
B 7  Po=0.99 [1—g(C-000:#001], R2=0993 0, P<0.01 Po=0.48 InC+2.13, R2=0.969 3, P<<0.01
T 6 Po=0.99 [1—e (C-0004*/00003], R2=0 9915, P<0.01 Po=0.61InC+1.88, R?=0.9004, P<0.01
Wi 7  Po=1.05[1—e (C-009°%/026], R2=0 9953, P<0.01 Po=0.41InC+1.21, R?=0.9214, P<0.01
Bt 6 Po=0.94 [1—e (C-003'7/004), R2=0996 4, P<0.01 Po=0.46 InC+1.68, R?=0.9815, P<0.01
HHwE 5 Po=0.98 [1—e (C-0.157/0.008]  R2—0,997 1, P<0.01 Po=0.78 InC+1.54, R?2=0.8709, P<0.05
H Rk 5 Po=1.08 [1—e (C-055°™054], R2—=0998 5, P<0.01 Po=0.68 InC+0.56, R2=0.9215, P<<0.01
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SARTE 6 Po=0.99 [1—e ©*2564], R2=0.9901, P<0.01 Po=0.49 InC—0.16, R?=0.9343, P<0.01
KV 6 Po=1.10[1—e (¢-129"*226], R2=0.9950, P<0.01 Po=0.62 InC—0.11, R?2=0.9851, P<0.01
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e 5 Po=1.00 [1—e (¢-139°%/142], R2=0.9982, P<0.01 Po=0.84 InC—0.25, R?=0.8537, P<0.05

H EIRLA TR R2 A%, 23 Rl 251 19
JBAT IR IS AT X B A
B 23 PR A A RS R RE TR IR B R [
NELELB Po 457, 45 R 1 s iR i A
W FLgs R mT e, Shig /NBEm ) BTC N 4.148 mg/L, 4
THE SR 25 1) EMB A EMBI, 455 L3 3.

PR IR FH A 2R A Y

g

4.1 SEEERYIRNIERE

3 KIS #EMTE S 1 EMB AT EMBI{E, 3 GR
I3 EE ) EMB A1 EMBI 1] RSD 43 5IME N
19%. 4%, 3 RS20 EMB 1 EMBI
) RSD fH.5r 514 13%. 11%.

32 HELH

Pl “3.1” mirh s R, BT 2 28 BE R A
2 FR.
33 FHEFWEEAR

el “3.07 iP5k, bR AR 1. 2,

AT YR, — Bk RTINS
PR, HEEMAN A LG A g wEAE R
R, ASHEFC RS RAEIE, JEWERDN, HAN RS
HEERRR N E NS s R, T AR
ARG AR R



PES 2024118 H53% H21#  Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21 - 6703 »
100 o 100 o 100 o
g S / < g ///
SN =)
hS 2 50 f 2 50 #/ 2 50
/ / /
/ J'f .’/.
0 : : .0 - : 0 0 ‘ :
0 001 002 0.03 200  4.00 600 0 020  0.40 060 0 0.20 0.40
(gL SEMIZI (LY T LY JEfHI(g LY
100 —— 100 o 100 — 100 .
- - —
/
o / o
= = / g g
= 50 S 50 / S 501 & 50
/ / / /
! / /
/ / ! ff
0 0 0 0
0 005 0.0 0.15 0.20 040 0 0.50 100 0 0.1 0.2 03
A (gL Y) F0IE (gL #S(gL ) B (gL
100 JU— 100 P 100 S 100 o
/" /
/
S / < S S
& 50 j = 50 2 50 2 50
/ /
ff / /
0 / 0 L L . 0 0
0 0.40 0.80 100 2.00 300 0 500 1000 1500 O 500 1000  15.00
% (L) KU/ (L) R/ (gL ) SHE LY
100 - 100 [ — 100 100 -
8 8 /// 8 8 ///
® 50 ; S s0]—{ ® 50 2 50 ’
/ f
fj/ .
) - 0 : .0 - i 0
0 300  6.00 9.00 2.00 400 0 500 1000 1500 O 200 400 6.00
KB HE (gL RFel(gL™?) ai BFE (gL MFI(gL™)
100 - 100 100 /—- 100 e
S o\° S / L
= SOﬁ/ = 50 2 50 ; 2 50*/
/ / /
0 / 0 0 /f 0 : :
0 0.40 0.80 050  1.00 150 0 4.00 800 0 0.50 1.00
Wkl (g LY 4FEF(g L) W Rl (gL BRI (g L)
) 100 " 100 T
// . / c /
< 50 S
| o
J.‘ /
| N |
2.00 400 0 100  2.00 3.00 2.00 4.00 6.00
H /(gL WABLI (g LY S/ (g L)

B 1 23 MR A R ERERE KRR S RRAIE] = R A9 A B 51 B 76 2R
Fig. 1 Weibull chart of different concentration of 23 kinds of bitter Chinese herbal pieces decoction and proportion of people
who felt bitter
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#*3 23MERFZ BTC. EMB. EMBI &
Table 3 BTC, EMB and EMBI of 23 kinds of bitter Chinese herbal pieces

%5 BTC/(gLY) EMB EMBI | %4y BTC/(g'L) EMB EMBI | 2§ BTC/(gL?) EMB EMBI
ik 0.0080 05207 -0.6526 | #4451t 02968  0.0140 —4.2704 | fhF 17835 0.0023 —6.0637
AN 0.0321 0.1293 -2.0459 | &% 0.3175 0.0131 -4.3379 | & 2.3449 0.0018 -6.3374
By 0.0734 0.0566 —-2.8726 | ti7% 05678  0.0073 -4.9191 | k&% 24682 0.0017 -6.3886
ZEOFE 01052 0.0394 —32332 | fkiE4T 0.6629  0.0063 -5.0740| XwE¥ 25847  0.0016 —6.4347
P4 E| 0.1076 0.0386 —-3.2558 |42 07579 0.0055 -5.2079| 441t 39651 0.0010 -6.8627
ML 01416  0.0293 35304 | HXUE 08089  0.0051 -5.2730 | &M 45878 0.0009 -7.0085
S 0.1552 0.0267 —3.6221|#E#HZE  1.0022 0.0041 -54873| % EFE 66916  0.0006 —7.3860
HEE 02484 00167 -4.0924| FHiE 1.1659  0.0036 -5.6386
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Fig. 2 Bitterness axis of traditional Chinese medicines
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