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Analysis on Quality Transmitting of Substance Benchmarks of Yihuangtang

BI Jia-yao, TIAN Wan-wan, ZHANG Yi, YANG Qi-lin, WANG Di-lei, DU Shou-ying", BAI Jie’
(School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China)

[ Abstract] Objective: To explore the quality transmitting relationship between decoction pieces and
substance benchmarks with the fingerprint, index component content and dry extract rate as evaluation indexes,
and investigate the key quality attributes of 15 batches of substance benchmarks of Yihuangtang, and establish
the quality standard of this substance benchmarks. Method: Fifteen batches of Yihuangtang substance
benchmarks freeze-dried powder samples were prepared, the fingerprint and index component content of 15
batches of decoction pieces and substance benchmarks were determined by high performance liquid
chromatography (HPLC) , the mobile phase was acetonitrile (A)-0.1% phosphoric acid aqueous solution (B)
for gradient elution (0-6 min, 97%B; 6-12 min, 97%-92%B; 12-25 min, 92%-90%B; 25-35 min, 90%-
89%B; 35-50 min, 89%-82%B; 50-75 min, 82%-72%B; 75-85 min, 72%-35%B) , the detection wavelength

was set at 230 nm, combined the dry extract rate to clarify the attribution of characteristic peaks and the range of
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similarity with the control chromatogram, the content range and transfer rate range of geniposidic acid and
berberine hydrochloride, the dry extract rate range and the variation range of the substance benchmarks. Result:
The established HPLC fingerprint had good precision, repeatability and stability, and could be used for the
simultaneous determination of decoction pieces and substance benchmarks of Yihuangtang. The similarities
between the control chromatogram and fingerprint of substance benchmarks were >0.99. A total of 15
characteristic peaks were assigned, and 8 characteristic peaks were identified by the reference substances, of
which 6 were from Phellodendri Chinensis Cortex processed with salt, 1 was from Plantaginis Semen processed
with wine, and 1 was from stir-fried Dioscoreae Rhizoma. The content ranges of geniposidic acid and berberine
hydrochloride in 15 batches of substance benchmarks of Yihuangtang were 0.10%-0.16% and 0.63%-1.05%, the
transfer rate ranges of them were 20.91%-32.65% and 19.60%-29.59%, respectively. The dry extract rate range
of the substance benchmarks was 8.45%-9.92%. Conclusion: The quality standard of Yihuangtang substance
benchmarks can be preliminarily formulated by the combination of fingerprint, dry extract rate and determination

of index component, which can provide the basis for the quality control of Yihuangtang and the development of

related preparations.
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Table 1 Source of decoction pieces in formula of Yihuangtang
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Table 2 Batch numbers of decoction pieces corresponding to 15 batches of substance benchmarks of Yihuangtang

Wy A
e (U
YHTS1 CSY-201803-5-YP CQS-201804-3-YP
YHTS2 CSY-201803-5-YP CQS-201801-3-YP
YHTS3 CSY-201803-5-YP CQS-201804-1-YP
YHTS4 CSY-201803-3-YP CQS-201801-2-YP
YHTSS CSY-201803-2-YP CQS-201801-1-YP
YHTS6 CSY-201803-4-YP CQS-201802-2-YP
YHTS7 CSY-201803-1-YP CQS-201804-5-YP
YHTS8 CSY-201803-3-YP CQS-201802-4-YP
YHTS9 CSY-201803-1-YP CQS-201801-4-YP
YHTS10 CSY-201803-4-YP CQS-201802-5-YP
YHTSI1 CSY-201803-3-YP CQS-201801-5-YP
YHTS12 CSY-201803-4-YP CQS-201804-4-YP
YHTSI13 CSY-201803-2-YP CQS-201802-3-YP
YHTS14 CSY-201803-1-YP CQS-201802-1-YP
YHTSI15 CSY-201803-2-YP CQS-201804-2-YP

Vol. 27,No. 16
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EjiR=2
R K EES
YCHB-201802-3-YP JCQZ-201802-2-YP BG-PZ-1
YCHB-201802-1-YP JCQZ-201801-5-YP BG-PZ-2
YCHB-201802-4-YP JCQZ-201801-1-YP BG-JX-5
YCHB-201804-5-YP JCQZ-201803-1-YP BG-TC-4
YCHB-201802-1-YP JCQZ-201802-3-YP BG-TC-1
YCHB-201804-3-YP JCQZ-201803-3-YP BG-TC-3
YCHB-201802-2-YP JCQZ-201801-3-YP BG-PZ-3
YCHB-201804-2-YP JCQZ-201801-2-YP BG-IX-4
YCHB-201804-4-YP JCQZ-201803-4-YP BG-TC-2
YCHB-201804-3-YP JCQZ-201801-4-YP BG-PZ-5
YCHB-201804-2-YP JCQZ-201802-4-YP BG-JX-2
YCHB-201804-1-YP JCQZ-201802-1-YP BG-JX-3
YCHB-201802-5-YP JCQZ-201802-5-YP BG-JX-1
YCHB-201802-4-YP JCQZ-201803-2-YP BG-TC-5
YCHB-201802-5-YP JCQZ-201803-5-YP BG-PZ-4
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Xf B8 G 8.89 mg T 10 mL i o, i P A 0T o
KEZIFE 15 872.1 mg- LB ; I H 585 3% B e
FEIL 87.21 mg- L7 3% J& - BR X B A S W o A PR
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T A A DT R 2R A0 B L 15 0.578 - L BRI RS %
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F B G e A B R C A IR ER R /N BERE N I F5
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Fi£ 2.2 0 00T (3% 5 40 6 AT 5 8 0 ) 0k o v 4
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2.4.4  FESINE B LSHE ) #3703k v R TR
FE S A 2.2.2 TR 5 Bk oA 4 A U TR, R
22050 F 58 S 400, BT AT 20, BOE 1A
W3R 6. 25 KB 1S Wy T Ik ok b ont e 7 1 R
HABAE T 0.10%~0.16% , F I {H 0.12%, 55 HLFE i
T A3 I A BOCh BIE Y 80.58%~128.72% ; $h iR
JINBE T 438K 0.63%~1.05% , - 11 0.86% , 45 41t
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Fig. 2 Attribution of characteristic peaks in HPLC fingerprint of

Yihuangtang substance benchmarks
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Table 3 Peak area ratio between other characteristic peaks in 15 batches of Yihuangtang substance benchmarks and magnoflorine

e
B it
1 2 3 4 5 6 7 8 9 10 11 13 14 15

S1 0.41 0.05 0.29 0.08 0.31 0.17 0.36 0.23 0.57 0.34 0.66 0.55 0.65 6.40
S2 0.46 0.09 0.31 0.09 0.30 0.19 0.36 0.30 0.63 0.36 0.70 2.43 0.71 7.23
S3 0.39 0.07 0.16 0.08 0.21 0.13 0.26 0.39 0.59 0.38 0.60 2.35 0.73 6.95
S4 0.91 0.16 0.29 0.17 0.38 0.20 0.54 0.53 0.95 0.83 1.01 3.41 0.96 10.00
S5 0.54 0.06 0.27 0.09 0.31 0.23 0.39 0.32 0.74 0.52 0.76 2.87 0.91 8.49
S6 0.83 0.11 0.38 0.15 0.45 0.18 0.51 0.53 0.94 0.67 0.93 2.81 1.04 9.60
S7 0.30 0.04 0.16 0.08 0.17 0.09 0.21 0.14 0.33 0.22 0.43 1.52 0.40 4.60
S8 1.24 0.16 0.5 0.28 0.74 0.26 0.94 0.77 1.25 1.17 1.47 4.37 1.43 14.75
S9 1.25 0.17 0.42 0.24 0.47 0.20 0.86 0.76 1.51 1.32 1.48 4.58 1.65 13.94

S10 1.29 0.19 0.66 0.34 1.02 0.25 0.92 0.79 1.15 0.96 1.40 3.93 1.31 12.96
S11 1.17 0.16 0.53 0.23 0.88 0.25 0.83 0.74 1.08 1.10 1.40 3.87 1.27 13.89
S12 1.29 0.19 0.82 0.40 0.65 0.27 1.19 0.79 1.48 1.60 1.48 4.00 1.55 13.84
S13 1.59 0.19 0.77 0.33 1.00 0.49 1.23 0.51 1.60 1.52 1.87 6.32 1.84 22.11
S14 0.94 0.11 0.29 0.18 0.50 0.18 0.58 0.38 1.08 0.76 1.20 4.25 1.26 13.50
S15 1.74 0.21 1.07 0.32 0.72 0.33 1.26 0.52 1.56 1.22 1.93 6.30 1.80 23.37

T 12 5 0 K 22 TR

x4 ZEIMREESEAT R PHEENIERTREER

Table 4 Comparison of peak area of characteristic peaks in 15 batches of Yihuangtang substance benchmarks and each decoction piece

i 1 L A0 1 L
i

0 11125 b A 5 e W T R ) AL bk

1 459 471 446 091 - - - - 1.161 0.617
2 58 689 - - - 60418 - 0.148 0.084
3 210 559 9290 - - - - 0.532 0.013
4 87 025 - 136 083 - - - 0.220 0.188
5 255082 - - - 580 136 - 0.645 0.803
6 92 400 - - 157 484 - - 0.234 0.218
7 326 476 - - - - 428 390 0.825 0.593
8 277 494 - - 476 400 - - 0.701 0.660
9 501 046 - - 317 188 - - 1.267 0.439
10 435157 - - - - 529 967 1.100 0.734
11 547 905 - - 949 755 - - 1.385 1.315
12 395 594 - - 722 319 - - 1.000 1.000
13 1760 722 - - 1572 149 - - 4.451 2.177
14 558 856 - - 410 760 - - 1.413 0.569
15 5492901 - - 14 273 446 - - 13.885 19.761

TE = DA 12 5 W I B 2 B A U6 g 0 o R 24 v 125 0 R AR — — o IO 1Y L

5 ) R AE, SR H R B EE R R 2091%~  JE L, 2N TR o S B 2 R BN R R A AR . X

32.65% , YA 27.18% ; £h ik /I BE B 5% B2 %% 19.60%~ AT BE 5537 4 A 1 A B AR R RN A o R o i

29.59%, #J{H 24.02% ., K FE A [ 7= Mt ) m FE T ik R S R ERE T SR R O (IR A3

W [0 TR R AR AR AR R 5 H At 2 vk 41 O B R 2 2020 4F pR ey [ 2 ) (— 38 Fr 005 vk E AT A i
. 29 .
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Table 5 Methodological study on determination of index components in substance benchmarks of Yihuangtang
B RSD/%
FE bR Il )5 75 B2 : IR [ 0% (RSD) /%
¥ o 1 ik Fe e
e T R Y=790 187X+241.05( R*=0.999) 2.8 2.4 99.58(3.0)
ER TR /N BE Y=5 000 000X—23 906( R*=0.999) 0.7 0.2 97.72(2.3)

xo6 1SHBEGUREEPIEREINRESE

Table 6 Contents of index components in 15 batches of substance

x7 BEIRF-YREEERISSENRBEE
Table 7 Transfer rates of index components from decoction

pieces to substance benchmarks of Yihuangtang %

benchmarks of Yihuangtang %
PSR e S e R Hh B2/ GE

YHTSI1 0.15 0.98
YHTS2 0.13 0.91
YHTS3 0.11 1.05
YHTS4 0.10 0.80
YHTSS5 0.12 1.03
YHTS6 0.11 0.72
YHTS7 0.14 0.99
YHTS8 0.13 0.75
YHTS9 0.10 0.73
YHTS10 0.16 0.63
YHTSI11 0.14 0.74
YHTS12 0.10 0.65
YHTS13 0.13 0.92
YHTS14 0.13 0.97
YHTSI15 0.11 0.98

M5E ) o

2.6 BRI 2T F HEH & 1SS
BV K RO 46 22— RS, 4300 5% 7% %2 250 mL
1Y 78 S L Hh KT i B 4 B, HLAs TR 72 h
FEE, NS5 Y T ER, R,
[ AF, 4 BAR BCAR i — 2 1S LR R T RIS B
JEH L A7k 300 mL, 1813 £ 3 75 min, o 5 A, 9
AR Z 300 mL, B A ZE & L, v 4 2 9 )5 L
AT 72hBEE GFERE R BERITEAL
N R =m/M*100% , 2 m 2R T8 B 0 5,
MFERKR UG E, LR S. 45 R WK, 1545 5%
Wy B e R R b T 8.45%~9.92%, RSD
4.7% , F& 7 AN R UK 0 ot R o 1 B R R AR E
3 iFit
AW IR AE BEAT 3% S5 1125 B8], R T B A A
Pl R AT T DAD 22 i K (200~400 nm ) 45 I, Jh
o JIF 326 I8 < A A 1k 9 AR e T 6 L SO T K 200~
254 nm T 11 B 37 700 068 1) 48 SCIELE AR Ol 6 IR 4
. 30 .

HEFH IR Hh R/ BER

it

Wh WIS HBER A WBERE HRR
YHTS1 1.04 0.15 32.45 4.12 0.98 26.76
YHTS2 1.10 0.13 27.48 4.23 0.91 25.01
YHTS3 1.10 0.11 24.00 4.59 1.05 27.45
YHTS4 0.99 0.10 2091 3.86 0.80 21.45
YHTSS 1.05 0.12 27.26 4.23 1.03 29.04
YHTS6 0.96 0.11 25.27 3.64 0.72 21.81
YHTS7 1.09 0.14 30.63 3.99 0.99 29.59
YHTS8 1.10 0.13 28.72 3.91 0.75 23.31
YHTS9 0.99 0.10 21.97 3.73 0.73 21.28
YHTS10 1.11 0.16 32.65 3.64 0.63 19.60
YHTSI11 1.06 0.14 30.11 3.91 0.74 21.58
YHTS12 1.03 0.10 20.97 3.48 0.65 20.17
YHTS13 1.06 0.13 28.70 4.39 0.92 24.52
YHTS14 0.96 0.13 31.69 4.59 0.97 24.73
YHTSI15 0.95 0.11 24.84 4.39 0.98 23.94

B BRI T T 430 8.0,4.0 g YHTSI~YHTS15 /Y
5 i 43 il o 0.150, 0.155, 0.160, 0.138, 0.159, 0.147, 0.159, 0.162,
0.145,0.151,0.152,0.144,0.156,0.156,0.143 g.

R B4 K >230 nm 5, 36 SCEE A g £ B R
W /0, 24 K >360 nm I, 3 AR TG B R 60 €0 04
M9 KA TF 200~230 nm i, 35 5 F] 3 A H 06 £ 5
W&, HIEFEABMNCON T, AR L1
TR A8 BUEIE (R B, e 2088 58 230 nm AE ) 5 8 51
% 3 o 1) B 80 A T 3 K

% 58 B 3% KR Y T A2 G 7 MR R R B SR R £
TEUEAR B, A SO ) B3 ) 5 B VR TR AN TR
TSR FVIEAT T 25 58, 25 5 G B ¥ 1 W) I B o 1 4R
SR % B R A 0 e v ARSI . R BEDR R T 5
B W) T A VR TR R A 0 A2 A B R S
25% F AU . KO IR SEEL T B 0 W R E R
T 1 A WS B — B0 L PR E T g O R R 2
Al ] 2R R AR IR S L R
HEST Y 42 7 K BV 0 48 SCRE 7 vk B T K AT
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Table 8 Dry extract rates of each decoction piece and substance

benchmarks of Yihuangtang %

M gy Sl RO WART T HOR O MR

YHTSI 10.16 6.63 19.50 15.00 20.24 9.18

YHTS2 10.16 5.11 19.00 14.50 20.44 9.49
YHTS3 10.16 6.26 17.75 14.00 27.69 9.80

YHTS4 8.63 4.37 15.50 15.00 27.44 8.45
YHTSS 9.37 4.26 19.00 13.00 25.84 9.73
YHTS6 9.11 5.79 14.75 14.50 28.77 9.00
YHTS7 9.63 5.05 18.75 13.50 21.19 9.73
YHTSS8 8.63 5.74 16.25 14.50 30.50 9.92
YHTS9 9.63 4.58 15.75 15.00 27.67 8.87

YHTS10 9.11 6.11 14.75 14.50 23.03 9.24

YHTSI11 8.63 5.95 16.25 15.50 27.83 9.31

YHTS12 9.11 5.89 15.75 13.50 30.56 8.82

YHTSI13 8.78 5.94 17.75 14.50 31.41 9.55

YHTS14 8.68 5.74 17.75 15.00 28.32 9.55

YHTSI15 8.78 5.37 17.75 14.00 26.04 8.75

2 ORD FI & AR UG 22 57, 0 4% PR DR 28 K ] i vk i 35
2 R % AT AR L PEANY, K B 2 R R O Tk 25
AEAGIFE L . HET 2R AR, A
2 hE SR AL 5 o 0 F 1 2 b R AT [0 4R R, B
LR B A Ry 4 05 BT A — 2 PR IE K RT3 4 H
SRR E SR KR BN SR AR R — 3L,
AR TR /N BERE Y & R ARAE — e R BB TN
st O P 5 ), BT AR BRI 38 O G M X, H AR B
FEVI b 00 AT A5 0 25 5 O AH A0 1) R R, 98 A
Sy A S A, B T R AR A2, 7E R
FML R R 2 1 S e B R 0 S B A 2R
Xt B 0T A 5 MR AR K, B R E SR W AR A
T A 5 A SR AP 300 o T3 6 2 L 2 R A0 X 1 24
HH B R M AR A ML R RS A b L 2 R RO B A R
26.03% , 414 B F 0 1L 250K 7 -3 H B R 9.38% , K
T T SR R R — oM R e o Ak
FH AR B KD 1L 2 3647 5 2240 T S i 5% o

25 WA 5 A Ry b B 2 SO R S AR 3R R L
17 bR HE AL AR B 55 A A T T & Rl 30 AR
R g By 52 7 AR Y S AR T A ST N2
PR Sk BIEK v g A R0 4 ol AR 1 T o 4
it , ELAE AN i R T 5 48 B4 T o R v A A DG
Fext™ s H TG IR - 5 8% 2 UG S a7 4 245, 1%
AT A AR 00, Ll = L o ) A 5 R
il o FEF I, A S R SOk A B R S 56 F o 4

BB E LR TF B, 5 ATRFR B & &
&SRS L R A e AR, TR O 2 R IR R AT
REAIL DT I, 4% B3R T vk il 4 1 154t &) 1 ) o A
HE W20 B 5 S B0 W o B o Y AR A o AR
e B f0 R A, A T 3 v TR S A R T 4y
AL T 0.10%~0.16% , $h IR /1N BE B 7 & 53 $ Ak T
0.63%~1.05%, t} F R AL F 8.45%~9.92% ; 15 #L ) Jii
FEAE R HPLC $i5 20 K1 3% 55 FL A= i Xof BE 1 3% 4 4 0
JE)>0.99, ARFFFA L ZAFEF 125 KSR 8L
TR B, AT 2 TR 2o A 55 SR I 2% 6 OB 288 AR
Gy HEAT HE— 2 R AR, 5 Ah i 0] 3 5 W 5 v 2 4y
T B AR B AR I BL iz AR W A% Ge T o DR
T2 e L R 9
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