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Analysis on transmission law of critical quality attributes of classical prescription
Taohe Chengqi Decoction substance benchmarks
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Abstract: Objective To explore the transfer law of critical quality attributes of Taohe Chenggi Decoction (TCD, #ki%#& <)
substance benchmarks. Methods A total of 15 batches of TCD lyophilized powder samples were prepared as the substance
benchmarks. Specific chromatograms, index component contents and dry extract rates were determined and the transfer rates of the
above indexes in the process of medicinal material-decoction piece-decoction-substance benchmarks were calculated. Results The
48 characteristic peaks originated from the specific chromatogram did not lost across the whole process, and most of the transfer
rates of relative areas of characteristic peaks were in the range of 70%—130% of the mean. The average transfer rates from decoction
pieces to substance benchmarks of amygdalin, glycyrrhizic acid, cinnamic acid and rhubarb total free anthraquinone were (21.03 +
6.83)%, (21.16 + 2.60)%, (35.96 £ 14.04)%, (6.01 £ 2.05)%, respectively. The average transfer rate of dry extract rate of 15 batches
of TCD was 78.68%. Conclusion The critical quality attributes of TCD substance benchmarks can be stably transferred from
medicinal material to decoction piece to decoction finally to substance benchmarks. This study preliminarily constructs the quality
control system of the whole process of substance benchmarks preparation of TCD, which provides a method reference for the
development of subsequent compound preparations.
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NHEENZ WA T FE R AL, 5K 2 i e B
JagAn (HREHAL T HE GE—#D) B, Bz
R JE T L - B A% 7<% ( Taohe Chenggqi Decoction,
TCD) MRE T IR 5 (HFEiL) B, 47 bk
o0 K#E. HER. HEMTRALR, 5 2ILZEER
B2 T BRI RN FH TR 7 Stk 2 R 1451,
J A REICL, F- B SR TO15 . R AR HL A
FEFE TCD FEfith FATAE VR 2 mysk 7 10-12), iX R
TCD fEIGIRFH) 2, BAERKMFFRME. ARIR
FRAH BT HIWERER T TCD W) B Al A1E I 11 43
T I E AR bR B B 1) B Bl e k03], RRAE AL
J5 FT B ZiRAE ) Tk iR & 22 1 A0 545 B ARSI
STFR bR o BEAERA A S S, ASEIGAE AT HA TAE
Bt b, 0PRSS EAT T, FEMREEAE B,
€ T 15 it TCD W) i HEHERFAE R . FabRpisr & &
DA, R T IXEE CQAs FRFRIEZH-IR -
IKHLR-Y R UE (P AR S, WI2P S TCD W4
FER PR R, ARUE I & AR e 5 — SR A E5dl =2
B, NESETHRIRFRRET %,
1 #R

Thermo Fisher Ultimate 3000 7= 0 BH (1543,
DAD #ll#s, CM7.2 tailk TAE¥L . Sorvall ST 8R 1
AR DL, B CHREBH: CRED A RAF];
DZF-6051 B L2545 8%, Jb i FI R IR Z R A IR A
Al; FD-2A BUE AR TR, b a i BE iy
AR AA

22 HT IR FEAf R TCD M 75 e b s R A
B BRA A RS RUR MR, T2
MR R 25K 5 T 245 55 8 B E R BRI B
JE, M NS IEHEY) Lk Prunus davidiana (Carr.)
Franch. [P BRI T, KBEORZIRME YRR
T Rheum tanguticum Maxim. ex Balf. {f T /AR FIHR
=, HEON G RHEY) H %L Glycyrrhiza uralensis Fisch.
MR MR ZE, R AEREY A E
Cinnamomum cassia Presl PTG, T8 AR
BT WITE R R TER N TR R T R A 45 AR AR

X IR TS A (k'S DST190829-004) . H
FR%: (H1L5 DST190702-008) M R AR RS A4
HFARBAWRAR; HEEE (5 110710-201418). K
W (L5 110757-201607). P& K#EE (M5
110795-201710). K Z& (b5 110756-201913),
KR (L5 110796-201621). KEEHEE (GitS

110758-201616) T B 1 [E £ it 24 sk e i 7 be, 1
xR S48 HPLC S &le H, FEs KT
98%.

FEE, 48, ik, Fisher AW]; SLiH=EH
HHBLK s HARFIE A Hrat.

2 MIREEFFEREY R EREIENERR
2.1 TCD #IREES&

KA BENER T 15 RS 2RI 3T B
WUHA KHET « FREUE 7RISRk 50 Mo, K3k
552 g RH¥27.6 g. MR 27.6 gv T90H 27.6 g,
B 3L, N 1400 mL £ 81K, ok (8
D B S, Fork (SR B ZEZ) 500 mL,
i, AT 27.6 g5 SCKE R, HUAE TR
% 500 mL, BIfSARAERTE . HU R bRvE TS &,
4 °C. 9000 r/min B> 20 min 5, F5Z B EER
50 mL, AT, EIFS TCD Y5 it B s o
2.2 TCD ¥ REESHEREE

PR AT HIEN X TCD )5t S v b s A e R
BT TRHIE B 2030, AR SES 7 AT TCD 45 2
TR AR B S AR AGE S 1
221 44t Diamonsil &5 A% Cis fitid:
(250 mmX4.6 mm, 5 um); s N EE-0.1%7
FRIKIST, FHEEVEML: 0~3 min, 20%MFEE; 3~30
min, 20%~45%F % ; 30~35 min, 45%HE; 35~
55 min, 45%~70%HE#; 55~80 min, 70%~80%
FEE; 80~85 min, 80%FlE; 85~90 min, 80%~
95%H E¥; 90~95 min, 95%~100%F F#; 95~100
min, 100% FFEE; FE 30 C; AR E 1 mL/min;
R 10 uLs B 254 nm.

222 PR P

(1) TCD Yy MR S A b % BUE =)
JRFEWER TR, MEBETRKERZE 10mL, 4 C.
13 000 r/min 250> 20 min, B 3w, EIE.

(2) 5 HR 24 S B i ik ot v v o - B
Qb 77 70 B A R A R S O R R | R
R PERHEIARTT EAR T, 4% €217 BUR J7 i &
Ja, 1% R TCD W5 FE e AR i i v 4% 1 il
#%, Wi,

223 OPREARVEVRIHI A RS B RREGE A R
I B, I B9 BN 1770 pg/mL (1 A
AT HE VA RS B (HER S 2=
H A S 5/1.020 7) KR FhE R, 0 A5
RN 42.20 pg/mL ) H BB R S R
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FE R 4f.

(3) EEMIRK: BEE 3 et uE (v
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TIE 13 HERRFEE . DL 2. BT SCRT RS ARFAE T
2 IR E 14 ANRHIENE, RRAEIE 35~38. 40~43,
46~48 N RTRHIEIE, FHEWE 39 AFERFIENE, FF
TIEVE 44 Sy H RERRAEUE , RRAE UG 45 SRR AR,
2.3 TCD &7 EHRFHEIEEZM . XA, KAl
& PIREEPEXIEERANESR
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Fig. 1 HPLC characteristic chromatogram 1 of 15 batches of TCD substance benchmarks (S1—S15), and reference

chromatogram 1 (R)
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Fig. 2 Specific peaks and their assignments in characteristic chromatogram 1 of TCD substance benchmarks
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Diamonsil %A —AX Cis (434 (250 mm X 4.6 mm,
5 um); VRBIALA H EE-0.1% BB /K T, 16 e i«
0~3 min, 20%MH{E; 3~30 min, 20%~45%H %,
30~35min, 45%HEE; 35~55min, 45%~65%
f%; 55~80 min, 65%~75%FEE; 80~90 min,
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Table 1 Relative peak area of each characteristic peaks in TCD prescription in medicinal material, decoction piece, decoction

and substance benchmarks

355 *BXW%E . — PRk | BT *EXN%E fl —— Jm&k
it WO KEOR WkidE ikt YR KD Pkt
1 0.0658 0.0487 0.0489  0.0485 K 25 0.0396 0.0403 0.0398 0.0419 N
2 00168 0.0129 0.0142 0.0131 K 26 0.0209 0.0238 0.0307 0.0314 N
3 0.0280 0.0240 0.024 3 0.024 8 K 27 0.0698 0.0742 0.0670 0.0553 HE
4 0.0062 0.0095 0.0079  0.0079 K 28 0.0068 0.0079 0.0097 0.014 1 N
5 00311 0.0369 0.0381 0.0355 K 29  0.0771 0.0903 0.0653 0.054 2 HH
6 00241 0.0195 0.0253 0.027 1 K¥E 30 05483 04952 0.5978 0.638 3 HH
7 00361 0.0379 0.0481 0.047 6 K¥E 31 0.0478 0.0505 0.0481 0.0479 PN
8 0.0368 00425 0.0397 0.0367 K¥E 32 0.0891 0.0893 0.0659 0.054 9 HH
9 00097 0.0083 0.0092 0.008 9 K¥E 33 0.0037 0.0048 0.0063 0.006 9 N
10 0.0354 0.0289 0.0368 0.0354 K¥E 34 0.0044 0.0065 0.0045 0.004 2 N
11 0.1228 0.1327 0.1278 0.123 1 HE 35 0.0179 0.0155 0.0155 0.0152 N
12 00897 0.0913 0.0830 0.0858 K¥E 36 0.0159 0.0132 0.0135 0.0158 N
13 / 03794 02280 0.1773 TR 37  0.1700 0.1610 0.2332 0.2540 N
14 0.0850 0.0703 0.0513 0.045 1 K¥E 38 0.0221 0.0159 0.0162 0.0180 N
15 06766 0.6862 0.5743 0.5522 N 39 / 0.6206 0.7720 0.822 7 253
16 0.1194 0.1297 02446  0.2987 N 40 0.0098 0.0125 0.0202 0.0179 N
17 0.0139  0.0152  0.0197 0.020 4 Kk 41 0.0817 0.0778 0.068 8 0.065 1 N
18 0.0041  0.0036 0.0025 0.002 2 Kk 42 0.0020 0.0016 0.0012 0.001 2 N
19  0.0929 0.1182 0.0762 0.074 2 B 43 0.5998 0.6156 0.5264 0.5145 N
20 0.0323 0.0347 0.0276 0.0264 Kk 44 0.0060 0.0077 0.0115 0.0100 EE
21 0.0183 0.0221 0.0332 0.0310 N 45 0.0417 0.0380 0.0499 0.046 7 Hei=
22 0.0184 0.0192 0.0219 0.0226 N 46  0.0612 0.0495 0.0726 0.068 5 N
23 0.0057 0.0066 0.0118 0.0143 N 47 0.0104 0.0185 0.0125 0.011 3 N
24 0.0520 0.0532 0.0496 0.0574 N 48  0.0092 0.0188 0.0201 0.018 5 N

FERC 25T VAN ML R, SORE AR 13 39 SIELM B = 6k,

M« o, 20

Guizhi has been processed into decoction pieces when purchased from the pharmaceutical factory, so the data of No. 13 and No. 39 peaks belonging to

Guizhi medicinal materials are vacant, expressed in “/”, same as table 2
HIRBONRALER (XD, ZalehilbraEth 4, S T4k
PERENE, A3 EETTRE A H BER Y=0.133 5 X+
0.757, r=1.000 0, &G 9.007 5~3 603 pg/mL;
WEEES Y=1.348 X+6.247 3, r=0.999 5, £XM:{ufH
0.984~492.0 pg/mL; MZEKEZE ¥Y=0.770 1 X+
0.123 2, »=1.000 0, Z& M 0.206~206.0 pg/mL;
K#MR Y=0.650 4 X+0.0002, r=1.0000, kPG
0.283~283.0 pug/mL; KIEZE Y=0.520 9 X+
0.195 6, ¥=1.000 0, £k 0.125~125.0 pg/mL;
KW Y=0.798 4 X+0.3679, r=1.0000, ZMEiu
Fil 0.152~152.0 pg/mL; Z5REH, HER. Wi
. MEREER. KRR KR, KEMESH

P ZMETE N MG R R AT

(2) FEHFERE: BUE IR G0 RS, 1%
“3.1.17 TR RS SRR, FELLIERE 6 Ik, H
FR. WEERR. AR R, K. KR, K
By Jo 7420 RSD 43 7114 1.21%+0.13%+ 0.03%-
0.08%-+ 0.03%- 2.82%, K HHIXAIHE L RIT.

(3) EEMHRE: UEEMEKSER (SD 6
s 4% “3.0.17 TR R RERTI, DA H B
R, EERR. FMEERIER. KR, KR, K&
1y )53 B 50 $5 i RSD 435114 1.22%+ 0.70%- 0.09%-
0.76%-+ 0.03%- 0.09%, FB7iENERERL.

(4) Rt JEEMMER (SD,
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Table 2 Transfer rates of relative peak area of characteristic chromatogram in the process of medicinal materials-decoction

pieces-decoction-substance benchmarks

R %

2R %

s DM RO -K R KRR 5 ik PIIRZIUR | 15 M- RO KBTI K R4 5 ik v PRz
1 73.97 100.35 99.18 K 25 101.89 98.67 105.19 N
2 76.87 109.39 92.59 K 26 113.93 128.72 102.33 N
3 85.82 101.34 101.91 K 27 106.32 90.23 82.52 HEE
4 154.64 82.42 100.35 Kk 28 115.93 123.00 144.60 N
5 118.63 103.33 93.04 Kk 29 117.17 72.28 83.06 HE
6 80.91 129.74 107.12 Kt 30 90.31 120.72 106.78 HE
7 104.84 127.15 98.90 K 31 105.83 95.20 99.45 N
8 11550 93.36 92.33 K 32 100.30 73.80 83.34 HE
9 85.57 110.01 96.70 Kk 33 130.75 130.93 109.33 N
10 81.71 127.26 96.25 K 34 14858 69.29 93.92 N
11 108.06 96.31 96.27 HE 35 86.81 99.56 98.45 N
12 101.72 90.96 103.29 K 36 82.88 101.87 117.59 N
13 / 82.61 68.42 FER 37 94.73 144.85 108.92 N
14 13175 207.13 108.98 Kk 38 71.70 102.24 110.74 N
15 107.94 85.06 115.18 K 39 / 170.93 93.80 253
16 98.55 90.18 94.48 K 40  127.60 161.31 88.70 N
17 109.76 129.14 103.57 K#E | 4 95.24 88.45 94.67 N
18 87.52 69.49 87.39 K | 42 83.07 71.86 99.24 N
19  127.24 64.44 97.39 HH 43 102.64 85.50 97.75 N
20 107.32 79.67 95.62 K 44 128.33 149.35 86.96 HEE
21 120.78 150.28 93.33 K 45 91.13 131.32 93.59 BeA=
22 104.32 114.08 102.98 K 46 80.92 146.52 94.42 N
23 114.92 179.57 121.42 K 47 17821 67.24 90.36 N
24 10230 93.34 115.72 K& | 48 203.09 107.08 91.95 N

P 43017 TN ISR, HRGEERE 3.2 TCD &FAKRBIBFRRAESHM. RH. K

FEIETF, T 0. 2. 4. 8. 12, 24 h i#bFE, HHER.
PIFERR. 2R e, RBER. KR, KEmR
75U RSD 205110 1.53%42.54%12.52%-2.72%-
2.71%- 2.90%, FKHIFEMIERAE 24 h WALGE
(5) NFERNILZRRE: B TCD Y E S
(S, RaE, ol AR bR O SR 50%
100%- 150%73 A 0N 485 B 70 %of B it i £ 0% 3
s 3% “3.0.17 TR EORERARE, THEANTRFR K
srerE R WA H R, WERR. HEER
TR RHIR. KIER. RS E e [FicE
49N 99.37%+ 100.82%-+ 100.36%. 100.76% -
96.81%-96.55%, RSD 437114 2.72%-3.71%- 3.23%-
2.24%. 1.60%- 1.72%, % I7 V2 IHERA RS 0F

ek i3
B0

ARAYIREEP RS ENELR

PABEAT X HE SO B, % “3.17 TR 7 vk
A IE 15 # TCD 258 R KA T4
6 NMEFRR T . A 1A B Ok
J7 VR 5E
33 TCD &FAKREIBIRR T SEEHAM-TRA-
KELR-PIREEZ BRI RIE M E

THE 21 - 7K B ot B Fa s B 23
BN ER, BEadiEth L.

FEM = (WX mX 10)/(WX M)
w RPN AE R FERR A R, m RoR R S
R, W R A BRI BN M 3R AT

P
S
=l
i
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BRTFEPR A & Bl e 45 R S R R G5 RO i B R 1 i R 4 BUE L 4 A AE 0.265%~
#3~6 MK 3 Fm. WA HER. R 0.732%- 0.365%~1.060%- 0.015 4%~0.050 5%-
£33 MR- R KA REEE S CHABRERR

Table 3 Content and transfer rate of amygdalin in the process of medicinal materials-decoction pieces-decoction-substance

benchmarks
W o LA HACHSE AR R/ %
R M%K% KEOR/(mgmL™) YREAE/% ZM-U0r WOv-KBUR KFUR-P e O P ki
1 3.01 2.23 0.306 0.327 76.36 36.37 39.12 14.23
2 3.18 4.15 0.696 0.408 65.71 30.63 63.74 19.52
3 2.99 3.97 0.437 0.491 98.90 24.71 67.09 16.58
4 3.40 2.04 0.271 0.410 94.30 15.18 84.26 12.79
5 3.02 2.17 0.304 0.554 103.91 18.02 97.91 17.64
6 2.73 4.30 0.653 0.497 108.95 25.65 65.29 16.75
7 3.40 2.27 0.251 0.557 100.85 16.34 99.39 16.24
8 3.97 2.29 0.243 0.550 69.12 21.23 94.40 20.04
9 2.95 4.32 0.534 0.265 54.66 21.72 75.64 16.43
10 3.53 2.31 0.247 0.510 90.18 23.55 68.03 16.02
11 2.03 2.13 0.234 0.676 117.96 27.47 102.61 28.19
12 2.62 2.21 0.218 0.713 86.22 23.85 132.44 31.59
13 3.96 4.11 0.647 0.642 59.82 25.63 105.59 27.06
14 2.40 1.87 0.286 0.598 96.56 28.17 91.86 25.87
15 2.29 2.46 0.252 0.732 87.60 20.65 176.89 36.53
YA 3.03 2.86 0.372 0.529 87.41 23.94 90.95 21.03

®4 HEARGM- KA KRR-IREEHERSEREBER
Table 4 Content and transfer rate of glycyrrhizic acid in the process of medicinal materials-decoction pieces-decoction-

substance benchmarks

W EE H RS /Y%

X BF% W% KETR/(mgmL™) IR/ % M-I RO OKBOR KEIR-YR R O - R HE
1 2.83 228 0.312 0.536 7891 20.03 120.00 24.04
2 515 424 0.710 1.060 80.56 27.30 93.03 25.40
3 6.98  4.05 0.446 0.828 56.95 18.88 110.44 20.85
4 3.04 208 0.277 0.444 66.77 2247 97.03 21.80
5 3.96 221 0.310 0.532 54.81 24.05 102.07 24.55
6 422 439 0.667 0.973 102.05 25.28 89.37 22.59
7 322 232 0.256 0.414 70.50 18.81 97.09 18.26
8 3.43 234 0.248 0.436 66.81 18.45 103.23 19.05
9 525 441 0.545 0.950 82.42 28.59 76.83 21.97
10 272 236 0.252 0.464 84.95 22.87 87.70 20.06
11 266 217 0.239 0.382 79.95 19.17 93.60 17.95
12 3.14 226 0.223 0.392 70.47 17.58 100.59 17.68
13 547 420 0.660 1.030 75.22 25.39 98.48 25.00
14 3.79 1.91 0.292 0.365 49.25 20.99 93.20 19.57
15 352 251 0.257 0.459 69.84 16.56 112.43 18.62

W 3.96 2.92 0.380 0.617 72.63 21.76 98.34 21.16
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®5 HERAKKRA KRIR-YREERAER S EREBE
Table 5 Content and transfer rate of cinnamic acid in the process of medicinal materials-decoction pieces-decoction-

substance benchmarks

e 2 WHERR & & PR EE S R /%

#ix YR /%  KEGE/(mgmL™)  WIBEEMES% ROF-KEGR OKEOR-WIREEME RO YR ME

1 0.097 0.0326 0.050 5 49.05 106.03 52.01

2 0.125 0.0189 0.026 7 24.61 86.56 2131

3 0.125 0.018 7 0.036 1 25.67 112.46 28.87

4 0.044 0.016 0 0.023 8 61.57 88.50 54.49

5 0.059 0.008 9 0.0154 26.01 100.57 26.16

6 0.032 0.0179 0.0230 92.55 77.21 71.46

7 0.185 0.024 2 0.036 8 22.23 89.26 19.84

8 0.076 0.0132 0.024 8 30.10 108.24 32.59

9 0.134 0.024 2 0.0415 41.76 73.99 30.90

10 0.062 0.0139 0.025 8 48.08 86.54 41.61

11 0.144 0.025 2 0.036 4 30.55 82.89 25.32

12 0.074 0.0114 0.024 8 27.78 121.42 33.73

13 0.086 0.0132 0.021 4 24.74 100.05 24.76

14 0.143 0.0314 0.0329 30.21 76.35 23.06

15 0.075 0.017 1 0.029 2 36.75 105.53 38.78

YIE 0.097 0.0191 0.029 9 38.11 94.37 35.96

&6 REAKRAM-IKF KRR DREEXRDFEERS EREBRE
Table 6 Content and transfer rate of rhubarb total free anthraquinone in the process of medicinal materials-decoction

pieces-decoction-substance benchmarks

UlTE S R Al T 2 T KT A Ty 1 R R RS /%
O % WO/% KB (mgmL) MR % MO OB KB TRE ROR - R
1 240 250 0.043 2 0.088 104.17 2.53 146.20 3.69
2 240 3.09 0.085 1 0.141 128.75 4.49 111.25 5.00
3 2,60 257 0.048 9 0.107 98.85 3.26 132.75 4.33
4 1.90  2.60 0.113 6 0.207 136.84 7.36 112.50 8.28
5 1.90 245 0.046 1 0.098 128.95 3.23 122.87 3.96
6 250 295 0.078 2 0.131 118.00 4.42 103.68 4.58
7 1.80 295 0.036 7 0.074 163.89 2.12 112.07 2.38
8 1.80 290 0.0413 0.090 161.11 2.47 119.55 2.96
9 240 288 0.0520 0.115 120.00 4.19 94.05 3.94
10 240 270 0.059 2 0.129 112.50 4.71 107.38 5.06
11 210 1.80 0.0757 0.149 85.71 7.32 113.60 8.32
12 1.90 259 0.081 0 0.164 136.32 5.58 116.32 6.49
13 270 3.69 0.065 0 0.127 136.67 2.85 114.03 3.25
14 330 2.00 0.054 0 0.093 60.61 3.70 114.41 4.23
15 200 150 0.069 1 0.143 75.00 7.46 126.83 9.46

¥IME 2.27 2.61 0.063 3 0.124 117.82 438 116.50 5.06
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Fig. 3 Index component transfer rate of TCD substance benchmarks
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Table 7 Results of dry extract rate and transfer rate of substance benchmarks of TCD and each decoction pieces

YRR S TR &I /%
A= N HE ER51 T 2TTEW EWE R
S1 9.84 19.88 3430 5.72 47.23 23.80 22.19 93.26
S2 9.53 27.25 39.52 4.10 4231 26.39 20.18 76.49
S3 6.37 20.87 30.85 5.58 44.75 22.88 19.13 83.63
S4 8.42 27.61 26.58 3.55 44.84 24.46 19.52 79.80
S5 7.99 18.86 29.13 3.09 48.17 22.22 19.20 86.42
S6 8.20 30.84 32.69 4.53 46.31 26.69 19.29 72.29
S7 8.69 18.33 36.54 4.18 45.74 22.81 18.83 82.54
S8 7.78 20.51 27.80 4.11 44.79 21.98 18.77 85.38
S9 8.04 22.83 32.98 3.89 44.68 23.66 14.02 59.27
S10 8.19 25.43 31.28 4.16 44.73 24.53 15.30 62.38
S11 7.07 20.70 31.29 3.64 55.95 23.95 18.11 75.61
S12 7.95 22.92 27.33 3.26 44.78 22.60 18.24 80.74
S13 8.08 24.66 31.00 2.84 47.40 24.25 20.12 82.94
S14 5.23 28.46 33.96 7.24 65.67 29.41 23.21 78.92
S15 10.84 23.94 28.04 4.35 53.20 25.26 20.33 80.50
¥iE 8.15 23.54 31.55 4.28 48.04 2433 19.10 78.68
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