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Study on critical quality attributes of classical prescription substance benchmarks
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Abstract: Objective To establish the HPLC characteristic chromatogram and content determination method of index components
in Taohe Chenggi Decoction (TCD) substance benchmarks, which clarified the critical quality attributes and constructed the quality
control system. Methods For characteristic chromatogram 1, the separation was performed on the Diamonsil diamond second-
generation Cis column (250 mm x 4.6 mm, 5 um) at 30 “C. The mobile phase consisted of methanol and water with 0.1% phosphoric
acid at a flow rate of 1.0 mL/min. The detection wavelength was 254 nm; Characteristic chromatographic 2 analysis was performed
using the Diamonsil diamond first-generation Cis column (250 mm % 4.6 mm, 5 um). Methanol and 0.2% phosphoric acid aqueous
solution were utilized as the mobile phases. The flow rate was set at 1.0 mL/min using a gradient program. The temperature of the
column was maintained at 35 °C, and the signal was detected at 210 nm. For these two methods, the injection volume of the standard
and sample was kept as 10 L. Results According to polarity differences among these components of TCD, two HPLC
characteristic chromatograms were established. The similarities for the two HPLC characteristic chromatograms of 15 batches of
substance benchmarks of TCD were 0.928—0.992 and 0.809—0.995, respectively. A total of 32 characteristic peaks were identified
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and five common components were identified as amygdalin, glycyrrhizin, ammonium glycyrrhizinate, aloe-emodin, and rhein. The

average dry extract yield of 15 batches of TCD was 19.10%. The contents of amygdalin, ammonium glycyrrhizinate,
cinnamaldehyde, aloe-emodin and rhein were 2.650—7.318, 3.563—17.486, 0.013—0.128, 0.034—0.215, 0.930—3.582 mg/g,

respectively. Conclusion This study could provide scientific basis for the quality control of substance benchmarks and the

development of compound preparations of TCD.

Key words: classical prescription; Taohe Chengqi Decoction; substance benchmarks; critical quality attributes; characteristic

chromatogram; HPLC; quality control; amygdalin; liquiritin; ammonium glycyrrhizinate; aloe-emodin; rhein; cinnamaldehyde; dry

extract rate
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HBIEYIH Y Glycyrrhiza uralensis Fisch.[f)T/5AR
R ZE, EEEEMEY WA Cinnamomum cassia
Presl TR E, BRERERZRN MW HE TS Natrii
Sulfas, £ N0 TR 0 RS 45 dm Ak

X ST A (S DST190829-004) . HEE
1 (k5 DST190702-009) . H HE M4 (it 5
DST190702-008) 1 [ 4 SRR AR P ARG BR A
mls 0PI EE (BT 110710-201418) KR
(it5 110757-201607) FEKFER (LS 110795-
2017100, KiE&R (L5 110756-201913). K
(#5 110796-201621) K= HEE (k5 110758-
2016160 W H o [E & i 2] SR e i Fi b, IR R
a3 HPLC & &lE H, =S RT 98%.
kAo HEE, FRECRHRERE (hED AR
ATy SIS B HEAK, AR Al
2 FAEEHR
2.1 TCD #FRE T R SCYIRHIE

(7€) d#k TCD MkbTs KfiliEAN “H-H



¢EH 20214E4 8 8525 £ 8 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 8 . 2269 -
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Table 1 Origin and batch information of TCD medicinal materials

#s
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FeHT AR X JE-TR-201911.
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JF-TR-201914
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JF-GZ-201903. JF-GZ-201905. JF-GZ-201918. JF-GZ-201920. JF-GZ-201922-23

JF-MX-201907. JF-MX-201909. JF-MX-20191. JF-MX-201913. JF-MX-201915.
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r/min B0 20 min 5, FEEH EER 50 mL, #
R, 5.

W3 1 SO B BELEURE2H 515 15
it TCD #yji &t S1~S15.

2.2 TCD ¥REEFHEREM R
221 ikt

(1) HHEEEE 1: Diamonsil 454 —A% Cis thith
¥ (250 mmX 4.6 mm, 5 pm); BN FHEL-0.1%
MR /KAWL, RS : 0~3 min, 20%~30% FH Y ;
3~30 min, 30%~45%FHE; 30~55 min, 45%~
70%H EE; 55~80 min, 70%~80%F f¥; 80~85
min, 80% FE%; 85~90 min, 80%~95%Hf¥; 90~
95 min, 95%~100%HEE; 95~100 min, 100%H
s FEUR 30 °C; ARFUALE 1 mL/min; JFEFE R 10 pLs
K 254 nme

(2) ¥FFEE 2: Diamonsil 54 —4% Cis faik
FE (250 mmX 4.6 mm, 5 pm); JEHHHEE-0.2%
FRIKIEW, FHFEVEi: 0~10 min, 10%FEE; 10~
50 min, 10%~25%MHEE; i 35 °C; fARFRE 1
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mL/min; BFFEE 10 uL; KPP K 210 nm.

222 OFREAVARIIHI A RS R RREGE A R
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42.20 pg/mL BIH B H B ERAR S0 E SIS
PR DO R BT R I B, o R I 15 R R
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(1) R R 2 43 A R 3 2 g
Diamonsil Cig i1 AR EAEH: (250 mm X 4.6 mm,
5 um); VEBIA A F EE-0. 1% B /K I, 16 B3 i«
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70%~80% F #; 80~85 min, 80%FE¥; 85~90
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(2) HHAHEENE: Diamonsil Cis £iA—
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2-PEAREER  22-H IR 23- KR
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5-glycyrrhizin  21-aloe-emodin  22-ammonium glycyrrhizinate 23-rhein a-cinnamaldehyde b-emodin c-rhubarb d-physcion

1 153t TCD #IFRE R HPLC $HEEIE 1 (S1~S15). *HREIE 1 (R). BAX & HPLC B (X)
Fig. 1 HPLC characteristic chromatogram 1 of 15 batches of TCD substance benchmarks (S1—S15), HPLC reference

chromatogram 1 (R), HPLC of mixed reference substance (X)

24 (B BETR)

t/min

B2 15#t TCD #EE R HPLC $HEEIE 2 (S1~S15). XTHRELE 2 (R). E& XM HPLC &IEE (X)
Fig. 2 HPLC characteristic chromatogram 2 of 15 batches of TCD substance benchmarks (S1—S15), HPLC reference

chromatogram 2 (R), HPLC of mixed reference substance (X)

REEH: (250 mmX 4.6 mm, 5 pm); FANAHAH
WE-0.2% /KT L, BREEHEME: 0~10 min, 10%
FIEE; 10~50 min, 10%~23%FE; il 38 C;
AR | mL/min; #EREE 10 uLs AIBEK 210
nmo.

(3) FERZEE S &5 : Diamonsil Cis &A1 A%
@ (250 mm X 4.6 mm, 5 um); FAIAHN LNE-

0. 1% R K, BEEEVEML: 0~15 min, 3%~32%
FIEZ; 15~60 min, 32%FEE; FEIE 30 C; AR
& | mL/min; H#EFEE 10 pL; MK 290 nm.
2.3.2 NV A A%

(1) H BB IR S IR . FE B ARECH 5
P e T B 3, o R A O R B 9 1.235
mg/mL ) H R R HE I
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234 JjUREEEER

(1) RGUERMERL: %I “2.3.17 TR A
SE I 52 TR A6 IR S VAT TCD W ik 1 AR o
TR A5 Bk 2 B L PR SV, &5 R AR
WS TRAR S 12 BT LS R ISR B K
19900, HMIMETCTHE, nrdifr&&ile, A
AN 3~6 iR,

(2) LRYERRFEL: FEEWE “23.27 BUF&
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| ES T
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' A . b
LL.._M_LLMLJ.L ook Mo AJA e a
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t/min

3 TCD #IEE (a). RARMAMER (b). KFRHBK
iEm (o RAXRME (d) B HPLC Ei%

Fig. 3 HPLC of sample of TCD substance benchmarks
(a), negative sample without Rhei Radix et Rhizoma (b),
Rhei Radix et Rhizoma sample (c¢), and mixed reference

substance (d)

HE R
1
.
_ i} L J L4
Al DR, TR 1 . il w .
Bbl o Joste I L b ) b
w Wa
0 20 40 60 80 100

t/min
4 TCD ¥IBREE (). HERAMHER (b). HERRKZ
Ha (o REXRSE (d) & HPLC Eif
Fig. 4 HPLC of sample of TCD substance benchmarks (a),
negative sample without Glycyrrhizae Radix et Rhizoma (b),
Glycyrrhizae Radix et Rhizoma (c), and mixed reference
substance (d)

| s

L[] 1 d

L ¢

L b

0 10 20 30 40 50 60
t/min

5 TCD #IREE (a). ERFAMHER (b). EREBEKREA
B (o HERENRSA (d) B HPLC EiE

Fig. 5 HPLC of sample of TCD substance benchmarks
Cinnamomi Ramulus (a), negative sample without
Cinnamomi Ramulus (b), Cinnamomi Ramulus (c), reference

substance of cinnamaldehyde (d)

o

A
i Jl c
i b
JWN RM\\ i n
0 10 20 30 40 50
t/min
El 6 TCD ¥IFREE (a). BFAMAESR (b). HRHCBIKZ
B (o EEH{CHEXMNRME (@) B HPLC EiE
Fig. 6 HPLC of sample of TCD substance benchmarks (a),

negative sample without Persicae Semen (a), Persicae Semen

(¢), and reference substance of amygdalin (d)

YRR ST, 4 “2.3.17 TR & itk 244 0 Hr
TR G TR . DU IR N MALSR (YD, i
BEIRBONMALER (X0, ZalhilbriEth 4, sk 2
e GERFN, EACE. R, BT,
FIEERI R KBRS H LR METE B N &R R
R4f.

(3) K% B[R] — A2 o 2 v (At Ak ot VAT
e “2.3.17 BUR RS, SESIEME 6 IR, SR
A HEERE . R, AR, K
TRV TH AR ) RSD E 43 AN 0.68%- 1.32%+2.02%-
0.60%- 0.29%, KUK BE R LT,

(4) FaE RS [F)— ey o SR oA TR
% “2.3.17 WURN GG AT, 2 Tt a3 v 4
JG 0. 24 4. 8. 12, 24 h BERESMHT, 45 BB RTEA
2. HERE. R, PERHEER. KERE
THIA Y RSD 1H 2514 1.96%-1.67%-2.66%+2.50%-
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Table 2 Methodological study on determination of contents of various indexes in substance benchmarks of TCD

Febr Loy G Ry r 2R MU/ (ug-mL™) T B/ % RSD/%
AT Y=8.618 1 X+63.666 0.998 7 28.00~1 770 102.37 4.36
R Y=0.089 8 X—0.743 1 0.998 7 7.720~1 235 96.98 2.65
1 Y=1.5331 X+0.288 6 0.999 8 0.120~235.7 96.40 3.05
FIERER Y=0.752 6 X+0.714 5 0.999 7 2.662~213.0 100.31 3.72
KA Y=0.650 4 X+0.000 2 1.000 0 0.283~283.0 100.76 3.15

2.66%, FHAMRKSIETRLE 24 h NWAREME RIF.

(5) EEMRIE: F—HL A AR 5
6 13, 1% “2.3.17 TN EAIGA ST, SRE
INTAATAR. HHEREE. HEEEE. FEREE. K
TR T & /401 RSD fHAF N 1.87%- 1.40%-
1.64%- 1.29%- 2.55%, K ZTIEEIERIT.

(6) IOFERINCRIRLS: B e S Fa bR e
K TCD % 7 LY SR T E =, REERE,
3 CUFEAR & ) 50% 100%- 150% I %%
FRPR R A W IR A VS 3 0, 4% “2.3.37 TR
AR AA, % “2.3.17 TN i HERE
W, HEESCE, HERE. B, FER
WR. KERMAECR. &RN%E 2 iR, K
B A3~ S5 I EE BRI 7E 95%~105%, RSD 7E
2.65%~4.36%, Z5RRIINFEECR R4
235 FEMEENE KM “23.37 LR 7E0 50
il 15 Fe o B v il IR, % “2.3.17 TR
TR T, S5 LR 3. 15 ftA o Sk otk
IAF . HHERE . R, PERER. KER
RN 2.650~7.318. 3.563~17.486-
0.013~0.128. 0.034~0.215. 0.930~3.582 mg/g.
24 HERNE

i €217 WURJ7i4% 15 SV 2R uERE i,
WEHHER, HEAXNHER=n/M"Y, X
m FRP R S, M RO Bkl &,
GERLR 3. SRR 1S A RIEHER T B R
N 19.10%, RSD 4 11.90%, ¥4 B S B CF
BHER 70%~130%LAA1) .
3 g

CQAs JZfRIUE MR EME ., 1. EYEL
TR BT RRAE , X S o BRI A I 24 1
FREE . JERE A0S, 7548 g4 )5 W S HERT 70
CQAs FRELMAZ S 2e 4k . A 250kl — FobE i i &
JE R, RRAE L B S TN 2564 . KO i AR

&3 15#HE TCD ¥FREESD 5 BRI S ERHER
Table 3 Contents of five index components and dry extract
rate in 15 batches of TCD substance benchmarks
RS E/(mg-g™") HE
ST HERE HRRE PEREER KR /%
S1 3.266 4.730 0.098 0.109 0.930 22.19
S2 4.076 11.548 0.069 0.215 1.623 20.18
S3 4.906 12.178 0.114 0.073 1.643 19.13
S4 4.100 6.078  0.037 0.188 3.582 19.52
S5 5.541 5731 0.013 0.059 1.225 19.20
S6 4.973 12.949  0.068 0.108 1.947 19.29
S7 5.565 6.957 0.029 0.085 1.232 18.83
S8 5.502 6.283  0.042 0.053 1.310 18.77
S9 2.650 15.181 0.042 0.104 2.097 14.02
S10  5.098 5.957 0.060 0.087 1.394 15.30
S11  6.760 3.563 0.077 0.131 1.626 18.11
S12 7.128 7.871  0.056 0.034 3.441 18.24
S13 6418 17.486  0.035 0.104 2.249 20.12
S14 5983 4754  0.073 0.071 1.119 2321
S15 7.318 6.354 0.128 0.082 1.816 20.33
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