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Abstract: Objective To investigate the preparation process of the benchmark sample of Yinchenhao Decoction (YD, B i%).
Methods An HPLC method was established to simultaneous determine the content of 11 components in YD, including chlorogenic
acid, 1-caffeoylquinic acid (1-CQA), geniposide, shanzhiside, genipin gentiobioside (GG), crocin I, crocin II, jasminoside B, aloe
emodin-8-0O-glucopyranoside (AE8G), rhein-8-O-glucoside (R8G) and gallic acid. Using the extraction amount or transfer rate of these

11 components as indicators, single factor investigations were conducted on the preparation of benchmark sample of YD, including the
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decocting methods, quantity of water addition, decoction time, decoction times, and concentration temperature. Taking the quantity of
water addition, decoction time, and concentration temperature as the evaluation factors, the two levels set for the single factor
investigations mentioned above were optimized and combined by the orthogonal experimental method, and the optimized process was
verified through amplification experiments. Results The single-factor investigation indicated that the extraction amounts of six, nine,
and 10 components were higher under the conditions of co-decoction, decocting with 18-fold and 15-fold water for 30 min and 20 min,
respectively, compared to the conditions of pre-decocting Yinchen (Artemisiae Scopariae Herba) followed by decocting with 12-fold
and 10-fold water for 60 min and 40 min (P <0.05, 0.01). Compared with the total amount extracted three times, the extraction amount
of each component in the first two decoctions were all close to or exceeded 70%. The transfer rates of two components were
significantly higher under reduced-pressure concentration at 50 C than at 80 ‘C (P < 0.01). The optimal preparation process using
orthogonal experiment for the benchmark sample of YD was as follows: decocting the three herbs together twice, with 18-fold and 15-
fold volume water, for 30 and 20 min, respectively, then concentrating at 50 ‘C under reduced pressure. The results of the validation
experiment magnified by 10 was consistent with lab-scale results. Conclusion The optimized process is stable, simple, and repeatable,
which can be used for the preparation of substance benchmark of classical prescription YD.
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benchmark sample; preparation process; 1-caffeoylquinic acid; geniposide; shanzhiside; genipin gentiobioside; crocin I; crocin II; aloe

emodin-8-O-glucopyranoside; rhein-8-O-glucoside; chlorogenic acid; jasminoside B; gallic acid
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1 (aloe emodin-8-O-glucopyranoside, AE8G) FlIK
FHEIR-8-O-F & B (rhein-8-O-glucoside, R8G), #%
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5.04mg, 7HET 100 mL B, I 50% HEEE
ZURE, BEAT, 4 BIECH] AR 11 ANXTIE S A 25900 40 )
il a5 W Y 2 R R 4 0.5 mL, V&8 TR LG .
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2.1.3  FEUEARE S HE R S AR R A R R R AU
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5% 10~30min, 5%~15%Z.ff§: 30~45 min,
15%~17%Z.Ji%; 45~55 min, 17%~20% 2. 55~
70 min, 20%~25%Z.E; 70~80 min, 25%Z.M;
80~90 min, 25%~35%Z.HE; 90~100 min, 35%~
50%Z.ff; 100~110 min, 50%~85%Z.ff; 110~
115 min, 85%~90% Z.Jiff; 115~118 min, 90%~98%
ZJE; 118~130min, 98%ZNE; A 30 C; &K
i 1 mL/min; W EFHR. ILHET . jasminoside B.
GG. HETH MR K: 254 nm, 1-CQA. 45 B K I
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KM K 430 nm. B E LA 1.
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1% TR 2-10HEH; 3-1-CQA; 4-jasminoside B; 5-4¢JRR; 6-
GG; 7-Ha 71; 8-AE8G; 9-R8G: 10-PHZLAEH I; 11-FHLLAETT 1.
1-gallic acid; 2-shanzhiside; 3-1-CQA; 4-jasminoside B; 5-chlorogenic
acid; 6-GG; 7-geniposide; 8-AE8G; 9-R8G; 10-crocin I; 11-crocin II.

Bl BEFEF (A) KEEXRA (B) 89 HPLC
Fig.1 HPLC of YD (A) and mixed reference substances
(B)
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RIENEIE 0 B TR Y=1 652 666 X—
518, r=0.9992, ZAHEHl 25.00~1000.00 ng; 1-
CQA Y=2324928 X—15 111, r=0.9999, Zitia
17.80~712.00 ng; GG Y=7 151 618 X—29 690,
r=0.9999, Z&:7E [ 12.10~484.00 ng; jasminoside
B Y=990 194 X—7 393, r=0.999 8, £y
12.10~484.00 ng; %)% Y=3 016493 X—83 113,

r=0.999 9, Z&PEVEH 96.15~3 846.00 ng; FHLAE
H1Y=4761403 X—118 542, r=0.9999, ZM:iu
101.25~4050.00 ng; R8G Y=1568 371 X—7 907,

r=0.9999, M5l 96.40~3856.00ng; FHLLALT
II Y=4 839 556 X—18 938, r=0.999 9, Zk:iuH
10.00~400.00 ng; #ETH Y="756 524 X—60 122,

r=0.999 9, ZXP:VuE 380.60~15 224.00 ng; (LG
H Y=410 648 X—1 693, r=0.999 9, ZVEyufE
25.75~1030.00 ng; AE8G Y=911 758 X—13 065,
r=0.999 9, ZRPENEH 56.40~2 256.00 ng.
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99.25%+ 98.22%. 99.06% . 98.41%. 102.30%-

97.98%- 97.84%. 98.54%. 97.30%, RSD %%l K
0.50%-0.76%- 3.72%- 0.64%- 4.07%- 1.88%- 1.73%-
1.68%- 2.55%- 2.50%- 1.38%.

224 R TEBURA XS A0 L,
HEAL 6 YCHFEINE, B3 “2.2.37 TR 11 AN
W AARME, H5 RSD, 450N 1.52%.

1.57%-1.30%-0.99%- 1.38%- 1.57%- 1.20%-2.19%-
1.17%- 2.18%F11 4.31%.

225 FaEMEES WO — o R VAR
10 uL, 235 F#145 5 04 94 12, 18, 24, 36h ikt
Mg, ek “2237 TR 11 AR g I AR 4

fE, THHEH RSD, 5853 14 4.15%.3.11%- 1.51%.
1.23%+ 1.42%-2.66% 0.91%- 1.65%- 1.28%- 0.77%-
2.74%.
22,6 HEEMHRE W 2127 TURNFERIS 6
PR ATR, A BITEL 10 pL BEREIE, 15 6
PNE I “2.2.37 UK 11 SR (R85 T 2 0 30 %
FLRSD, &5F-FEE #7008 0.183. 0.226.
0.425. 0.424. 2.791. 0.235. 18.491. 0.542. 1.730.
2.497. 0.244 mg/g, RSD 4374 3.16% 2.69%-
1.07%-2.09%- 1.84%- 3.64%- 0.94%. 2.75%- 0.86%
1.32%- 2.97%.
23 GtFERE
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K8 5 e SCORAORFE S 30 min(HEHE 2~3 70,
FNTSEIN 18 /58K (324 mL) 2 30 min G
TR 12 g FERIEIRA 6 g, BKE I G kR
FEHE 20 min (BEFE 2~3 70, 4 E@AnEnd, 15
1 RIZH. 250 15 fi5EK (540mL), Bk
T 5 B SO K AR 20 min, 1555 2 RIZGWL.

J7iE 2 (FAED: BEBRIRA 18 g+ HE TR 12
g REWH 6g, M18f5EK (648mL), 2l 30
min, BRI E e SCKAORFEH 30 min ($iHE 2~
3, 4 ZepAmEt, 1955 1 BUZG. 2338 15 /%
K (540 mL), sk & WG 7 SO ORFR I 20
min, 1355 2 BUZG. R EIUTE 2 BEE 1 BIM
52 FIZGE 1 mL B AT

Iy A 2 FhOTVEA 1 BURISS 2 RUZGW, A
JEFERE “2.1.37 TR 7 ikl & A i, TRE 10
ul, HEFEIE, AT AR ERE S 11 A
R ISR CRAD. LA ERIRE T 3 Ik, B4
BIWEE 1. ERER, ik 12 FEE TR,
1-CQA. #E¥#. R8G. PHLLAEHF 1T IR H
BEEER (P>0.05), HA& 6 MRS HISEE,
YNV 2 R T 756 1 (P<0.01), WUhfE
W v T B R i 1) % R 7 VR T TRT R
242 JIKEFHE L BREEFRIROT 18 g4 18
TR 12g. KEWRA 6g, MNP 12 52K KAE
T K TEEK (342 mL), 32 30 min, ik
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1 RIBFEEELER (Xts,n=3)
Table 1 Investigation results of decocting methods (X = s, n=3)

MR/ (ugg ™)

5k .

WETER ILHET 1-CQA jasminoside B 4% JAZ GG FaFi  AES8G R8G THAALT I L et 1
1 100+7 189+3 51248  267+6 1954+6 663 12859+68 2561 698+8 418+4 43+2
2 9945 281+4™ 534430 3385 2135428 22046 12920443 34777 711£15 5369 46+0

575981 ek "P<0.05 MP<<0.01; £ 2. 3. 6 [,

*P<0.05 *P<0.01 vs method 1; same as table 2, 3, and 6.
A e I SRR 30 min (FEHE 2~3 1K), 4
EAEnt, 1955 1 B2, EINEM 10 558
IKEMET K¥E 6 fisE/K (288 mL), B k&G
B KARFR b 20 min, 555 2 AIZ5W.

JivE2: A “2.4.17 TR 2.

AT A 1 BURIES 2 BUZE, A R R
MR “2.1.37 TR 7k g VA, IR 10 uL
HEFEE . DL ERIGER 3 IR, BEEE R IR 2.
GEOREIR, 2 RO EE R E A TE LR 11 SRR
TREEZER (P>0.05), HH 9 MNRaaRE
EHXES (P<0.0D), BB RNITE2 T, #H
ff 78 VA R 70 V2 R o i 25 K B O 5 1 BT 18 A,
552 H 15 f.

243 FUEBEFELSE G5k 1 [ “2407 TR
2. J7iE2: #51 BT 60 min, 52 R 40 min, F:
RFETTE 1,

070 2 A 1 RIS 2 BUZGR, AR %
“2.1.37 WU N iEH ARSI, 73 WL 10 uL
Wi, THE 11 Ao migicE. DL ERIES 3
R, BEERIE 3. 550 TR, 2 MRE R R8G
MR R A BEEZER (P>0.05), HAR 10 M
SRR A 1 RAR T 7% 2 (P<<0.05.
0.01), HJ5 R AT g2 B I A] 32 34 S8 T IR B2 1l 4y
R MR B AR T FeAth Rl o 78100, (R, DA R A 5
THEAT: ot 1) 2% BN (A1 2 O 55 1 R 30 min, 5% 2 JI

20 min.

Fz2 MAKEERLER (X£s,n=3)
Table 2 Investigation results of quantity of water addition (X + s, n=23)

RHCE/(ugg ™)

Fiki

WE TR ILHER  1-CQA  jasminoside B ZRJRMR GG Mo 71 AE8G  R8G  PUZAEH I PHLAEE 1
1 53+3 288+4245+7 170+£3 1652444 178%+2 10188+386 154+2 450+11 416*1 4741
2 9945 28144 534430 33845 2135428 22046 12920443 3477 711+£15 536+9" 4640

*3 RIBMEZRER (X£s,n=3)

Table 3 Investigation results of decocting time (X £ s, n=3)

W E/ (ugg™)

T " "

WETER WWEE  1-CQA jasminoside B 45 GG e+ AE8G R8GO HE 1 UL fed I
1 9945 281+4 534430  338+5 2135428 22046 12920443 34747 71115 536%9 4610
2 87H1F 2587 43249 186+3* 100010 14017 11899+ 111" 22447 68744 49248 4540

244 FUEIRECEE ¥ “2417 WURN L2552
RIZGE I N/K 540 mL, [F2 2 RUdAE, 1958 3 AZy
W KEHREIE 3 BIZGW 1 mL, %R “2.4.17 TR
BEAFIO L 2 55 1 . 28 2 B2, 4%Hf “2.1.37
TR T3 4 Al s R, 43 WX 10 pl 2N
E, T 11 DR IE .
PLERIGER 3 Ik, BHRERNEK 4. 1 E
N, SIRE3 IRIRBUS B, BT 2 RIS
PR & L R s 70%, Hn— i
80%, BB HEIT 90%. RIEFE 4 B A1 “2.2.67

TR P 5 R B, Ko USRS 1 A HRECE
KT 45%. FET UL 0T, e o VR i 2 HERE
il 2 R IR 2 K.

24.5 RAREFELE BRI 18 g HE T
R 12 gv KR 6 g% 617, % “24.17 TR
Tk 2 BUE I N B I 5 3 W2 Bk
FH 50 CHUEMRSE R 80 CIERATE 100 mL. 4
VA G 0 AR AR fa 25, M8 “2.1.37 TR
EH AR IE, R 10 uL ME, THEZ
WA 11N IRAERT G R, SR WK S,
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FT4 RIBRBEELER (Xts,n=3)
Table 4 Investigation results of decocting times (X £ s, n=3)
25 PERE/(pgg™)

BETR WHET  1-CQA jasminoside B ZtEEE GG #EFiF  AE8G  R8G  FHAILH I FHZAET I
1M 65+1 210+9 314+4 236+6 1474+20 81%£48464+67 1641 391+1 396+2 27+0
F2R 20E1 82+2 2108 103*4 708+5  123+34570%£32 173£5 353+7 213+2 2540
3 A 7x2 584+2 105+2 84+2 38446 84+01540+36 145+3 265+1 166=%1 2140
B2 BT 92,67+ 8349+ 83274+ 80.184+0.36 85.02+ 70.84+ 8943+ 6987+ 73.76+ 7856+  70.86+
fitt/% 1.67 0.05 0.29 0.06 0.30 0.17 0.47 0.27 0.06 0.12

Fz5 50 CH 80 CRIERMBRIEAES 11 MHSHIE (X+s,n=3)

Table 5 Amount of 11 components in drug solution before and after 50 ‘C and 80 °C vacuum concentration (X £ s, n=3)

2P R (ugg )

Sl WE TR WWAEH 1-CQA jasminoside B 445N GG #ETH AESG R8G WHLIfEH I WA fEH I
50 CWR4HET 94+1 296105043 371117 218247 2074512918466 3619 73810 559+9 53+1
50 Ck4i)s  78%+1 243+£10385+6 2507 2039212 102+1 9579425 136162049 446+14  31%1
80 CIR4HHT 995 281+4 534230 338%5 213522822046 12920443 34727 711415 536+9 460
80 CWk4i/G 80+2 226+8 39010 231+1 200012 88+0 9494466 108+5 593+11 402+5 26+1

RAER 5 RREHETHE 50 CHI 80 CIEik

BB, DUKE (A). $EHUNTE (B) FIR46EE

GHT I 5 o R 26 e 28 = R4 Ja 2R A Al
) JFT T, AR EOR, 2 FRAERE, GG K&
AESG M# %% 50 CHHE ST 80 C (P<<0.01),
HE IR LEEEEZER (P>0.05), SR
* 6.

25 HEHGHIEIZHMIERRIEERRIEIE
251 IERREE®IE O RYE “2.47 DR R RFEE

(C) NHEZENER, RN RBEITIEF 2 KT
il L2, EH LQ)IERERIAT RS, Rl
A 3K, W BE LR IR 7. LA 11
AN PR bR, R R BEAT GeE A 2E 4y
Hro MK 7 iz R ATLAE Y, BB RPEEX 11 4
J% o3 BB BN R NIRFE K& (A >4
W] (B) >R4EIRIE (C); MR 8 T ZE T4

# 6 50 CHl80 CRERMHIE 11 MROMEBELLR (X+s,n=3)

Table 6 Comparison of transfer rates of 11 components before and after 50 C and 80 C vacuum concentration (X £ s, n=3)

WA BEBEY%

BIC WRTER ET 1-CQA  jasminoside B 4t/FER GG i AESG R8G WAL 1 PHL4EHT II
50  82.89+1.73 82.041+4.29 76.4711.49 67.43+2.16 93.45%0.76 49.11+0.96 74.1610.32 37.74+0.78 84.00+0.41 79.80+3.18 59.15+1.28
80  80.54%2.15 80.40%1.66 73.25£4.41 68.22+1.19 93.69£1.61 39.81+1.17" 73.4940.74 31.14£1.67" 83.47£1.06 75.09£0.31 57.85£2.86

x7 EXRERITRER =8 HENWER
Table 7 Orthogonal test design and results Table 8 Results of variance analysis
11 ANE RIS B (mgrg ™) TIERIR EHEVIN HE i E FE REN
RS A% B/min C/C 55 LIRS 2 K 53K 3 KRk A 414527 1 41.4527 2800.5427 P<0.01
g W I e B 232423 1 23.2423 1570.250 3 P<<0.01
1 1(12,10) 1(30,20) 1(50) 12.168 11.865 11.801 35.833 C 12.288 6 1 12.2886 830.2165 P<<0.01
2 1(12,10) 2(60,40) 2(80) 7.223 7.089 7.100 21.411 R 0.118 4 8 0.014 8 1.000 0
3 2(18,15) 1(30,20) 2(80) 13.513 13.659 13.741 40.913 Foos(1,8)=532 Foo (1,8)=11.26.
4 2(18,15) 2(60,40) 1(50) 12.860 12.926 12.848 38.635
Ki 57244 76746 74468 FERTEN, ImoKE . SEHON R PR BEXT 11 AN gy
K2 79548 60.046 62.324 RIS EHA RERZN (P<0.0D), HHRRFEZRHZLE
R 22304 16700 12144 G B PTLLKE B R 2 R S % T S
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9 ABICy, BPEAT 2 %, 551 BUN 18 f5E/KRIA
30min, 52 BIAN 15 f5/KRI 20 min, &9 2 %
Wi, 50 CIREIRS

252 BIERE Al BORBRIRO 180 g AR T
120g. KR¥EKF 60g % 3 4y, % “2.5.17 Tl FfasE

1) TS RSB RS, e 11 AN
PR, JEEFE S B 50 CHRYEJE HI/IMRSE Rtk fT
Eei, S5SREIR, UK 10 fER5AERE 11 AN s
PRIE KBRS NABBA BENES (P>
0.05), ZERWEK9.

x9 WIEREERKSIEAE 3 LR (X+s,n=3)

Table 9 Results of validation experiment and comparison with orthogonal experiment 3 (X £ s, n =3)

PR/ (pgg ")

R~ - — -

Y RETE Lk 1-CQA jasminoside B £tFf8 GG  METH AES8G R8G WAL H I WLAfEHIT &t
IE 7621 23042 3932 24442 205546 1044493904137 13711 631+4 441+1 3240  13735+148
AR 781 243+£10385+£6 25017 2039412 102419579425 136%1 62049 446+14 3121 13910£39

3 1
3.1 XTHEFSAEGERHERFE

GEFIEM GAATO) BERE 44 77 il 1 RIF A A
AR R R G AR 2 AN 5 TIN5 2 A AR
AR EER], ISR ORBE SRR B ARYE
[ 24 4 ) 2025 SERNE , BRS04 5 245k v 1 ok
3 J5UONTR B Artemisia scoparia Waldst. et Kit. B B
MR8 A. capillaris Thunb., {H H §7IEARE AR 322
ARSI, HRERM, R R R E R B AR
N2 HEF RA 1R, AU, AR AR
THHE - S E R X U, KR ) SR B
K 3 Rheum palmatum L.. B &% K3 R
tanguticum Maxim. ex Balf.B(Z§H K34 R. officinale
Baill., A3 H AR R IL, FHoRR B o
T B RS AN 24 FHOR B0, i X R o Ry oK
—RAERKFERKIE 4~5 4, ERGEES A
fERARZ, RZE NS, Rk, H5E
DFEEAERE BT FCIE TR DR AR AT
FH 7 X R
32 XTHEBFSINLETE

(HFER) A (G EERE) Fid 8 J7 7 AR A
“RTTV, BRI, MR R TR
HHETESEEEA G —, BERREE EAAE
R B0, (AR 1E B B R A AL T TR R
NW, AR (BB, KRBT @ (FR Bl

KTHET “HPUR” mFE, 4oRERy (7
FY BRI 12 g, ARTH X AR RS O HE T
BEAT T SEWIRR &, R I A9 507 k2 5 & SE bR
. BRI, RebET DR RN 12 g

K77 1 RERGRNZD “g”, HETRHIESS
FA 30 RFpOC, HILAE AN R 2 Fihe

FHRAE MR R ARG T RRER
o PURI 1 RPTEA 13.8 g7 AR (572D
AT (REZHY) R 1 PRI 3 g8,

W 1 ISR 13.8 g, MBI E AL T &
N 82.8¢g. MET 12g. K5 27.6g, HRRAIKHE
R Sk, O T EGRER 6~15
g M 3~15gfufl. HARCERE “BdnERE, B
iR idE, 4Rl G SRR T XM
ERE R, HBEEBTEENE . BTN E. K
AR, DL EFIEMAEE EEM R, BERS
P2 2585 T =) R A IR i Q& i 44 T G B BR & E
B FEREEEERTE, H54%5F
WA R EAR, EREE D BB T,
GG R ATEVEN 45 R e H IR R R IR EEDS)
WEFRRI, FHDURI 1 PTHEN 13.8 g ME LUK EE
PARA T A=, FEHT AR I 1 PN 3 g 34T
b BRI

BT UL BT, WEBREZ TR 1 TR
N3g, WITHRCANTER 18g, HET 12g, K 6g.
33 XTFRIERSE

(IFER) W MRE I BLE ARG T,
& & Ja SR R A AE P2 B L 2N R L, BT DAAS
WS TR FAIFERL 2 Fh T2
34 XTmKkE

H SR S ISR AT 18 MR 85 0% SR E R S B A%
BTN R e % T2, HAIKERM 7 #E
FEPAFE G, KRN 13120 5, 52
RIZ) 18 £, (HIEEFERAREE 1 Uik &b
18 1% 155 2 BE B KN EE 1 BDINK &5
TR K &R, AT TR A IR B R A R
KRG IR B LN R R AR 3 fE, Rk
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“24.17 HIETTEE SN 1 RUM 18 5 EK, 52
HUID 15 f &K . M T7 “HMEREM” 208 “Y)
JREEHE”, XN S, XaIFR “haifEizin 7 10, B
T AREFEPIR T TR 25 FRUEA I K BN S 1R
R 12 5. RELRMZER T 5, 2 fieERE
10 1. RLRARZEFK 6 1%, FTUUNMKEHZLZITIE |
BOE R 1RO FR (5D 1) 12 f5&. i1 CR
SE) ROKEE ORAIRZL) 197 5=, 25 2 FUINp Fk
(1) 10 fis & HE+ AORTI 6 fiiE .

3.5 X TRIZEAE
P27 BLA) o 24 i 2 2 A PRI ) LT g i

2y EHIRNE)) PSHILE —ONE 1 BT 30 min, 2H

2 B 20 min, {H B R T R A il 0 A6 7 ) LA

6], A 0 A — A 22T 60 min, JITEAA

WEFE AT E] 1 %5 1 AT 30 miny 28 2 BT 20

min; BRI E] 2 223 M O SCIR O 25 & FsAL

FIAEF=SEBR LT AES 1 AT 60 miny 2 2 A 40 min.

3.6 XTRIZEAXR#

(gl ) JESOB RS AR 1R,
AEEHMIE) MR 2 Ik, N B HERL
B e AR EL, AN ER AT 3 RPN, KAEPE
DRI 2 IR, WARIE 3 KM Bk, ARXEE
SR LIRS 2 UOM 3 IRIHR IR -

37 XTFREGRE
H A7 H 245 25— FRCR FH R e 4, IR — fieds

HIITE 50 CAAUSIO, (HBALSIF A =,

AR FEFER KA, AEP=RCRAK, AT H 4T

TR I, 32 FGREEXT TR AE 181, K a0l

IR A s, AR 50 “CHI 80 C 2 Fb

WA IR FE AT H 5L
FBAFR ALY FRARGEAEF B R
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