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Screening of Qualitative Preparation Quality Markers of Yuliantang
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China; 2. Experimental Research Center, China Academy of Chinese Medical Sciences,
Beijing 100700, China)

[ Abstract] Objective: To screen qualitative preparation quality markers of Yuliantang, in order to
provide data support for the selection of indicator components, and establish the direct connection between
indicator components and efficacy (Xiehuo Zhitong) for achieving the quantity-effect combination. Method:
The stability of preparation process of Yuliantang lyophilized powder was investigated by HPLC fingerprint
technology, then, the components in Yuliantang lyophilized powder were identified by UHPLC-LTQ-Orbitrap-
MS. By referring to the relevant literature, the pharmacological activities of these identified compounds were
compared with the pharmacological effects corresponding to the efficacy of Yuliantang, and the composition of
the qualitative preparation quality markers of Yuliantang lyophilized powder was determined. Result: The
similarities between HPLC fingerprint of 10 batches of Yuliantang lyophilized powder and the control fingerprint
were >0.9, indicating that the preparation process was stable and feasible. A total of 29 components were

identified from Yuliantang, of which 23 alkaloids, 3 phenylpropanoids, 2 sesquiterpenoids and 1 limonoid, and
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there were 15 ingredients of Coptidis Rhizoma, 12 ingredients of Euodiae Fructus, and 2 ingredients of
Aucklandiae Radix. The composition of the qualitative preparation quality markers of Yuliantang was initially
determined as magnoflorine or 10-hydroxy-2, 3, 9-trimethoxyberberine, phellodendrine, menisperine,
thalifendine, groenlandicine, dehydroevodiamine, coptisine, jatrorrhizine, columbamine, methylcoptisine,
berberine, epiberberine, palmatine, evodiamine, rutaecarpine, neochlorogenic acid, cryptochlorogenic acid,
chlorogenic acid, limonin, costunolide, dehydrocostus lactone. Conclusion: The method for researching and
screening the preparation quality markers in Yuliantang lyophilized powder is scientific, reasonable and feasible,
it can provide reference for the determination of component indicators in the process research of Yuliantang and

qualitative and quantitative indexes in its quality standard.
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Fig. 1 HPLC fingerprint of Yuliantang
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Table 1 Similarity evaluation of HPLC fingerprint of 10 batches of Yuliantang
FES S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  Xf MR35 8L %
S1 1.000 0.907 0.918 0.919 0.918 0.918 0.918 0.917 0.918 0.918 0.933
S2 0.907 1.000 0.994 0.994 0.994 0.994 0.994 0.994 0.994 0.994 0.994
S3 0.918 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S4 0.919 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S5 0.918 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S6 0.918 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S7 0.918 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S8 0.917 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S9 0.918 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
S10 0.918 0.994 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
X BE A5 8L 0.933 0.994 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 1.000
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/EJ . ;EJ_' 0.22 pm ﬁﬁ}L {;E,: Hﬁ i H ﬁE’f . Fig. 2 Representative base peak chromatograms of Yuliantang

£2 H&EHK UHPLC-LTQ-Orbitrap-MS £ Z 5 2 4 17
Table 2 Identification of chemical components in Yuliantang by UHPLC-LTQ-Orbitrap-MS

. Lo . miz i 75 . ; .
ESSIUE = ¥R - — . 72T mi/z & R SCHR
/min MG SME  8/ppm 0
¥ A1 2.80 C,,H; NO,, 506.202 1 506.2029 1.7 [M+H]" 344.1516",326.141 1,208.098 2,  _&(-11-F 72 #iE  [42]
TES 190.087 6,180.103 1,151.076 3 et T 4 Ak E 8-
2 M
A2 3.12 C,0H,,NO," 342,170 0 342.1709 3.0 M* 311.130 1,297.114 49,279.103 7, A 2 fE B 8% 10- #53%  [43-44]
265.088 0,192.266 0 FAE-2,3,9-=H1H
BN BEGR
A3 3.16 C,0H,,NO," 342,170 0 342.171 1 3.1 M* 297.114 49,265.088 0,237.092 8 E 16 wiE [42]
A4 3.41 C,H,NO,, 504.186 4 504.1877 2.4 [M+H]* 342.1362",324.1258,206.0828,  11-33-Z gt ik [42]
188.072 1,178.087 6,149.060 7 T 4 - i A
W
A5 3.95 C,H,NO,* 356.1856 356.1863 1.9 M* 311.093 1,296.105 6,279.103 0, B &5 4T 5 WIE [42,44]
206.118 8V
A6 429 C,H,NO," 322.1074 322.1081 22 M* 307.085 79,279.090 7 SFIVEMARER  BE [42]
A7 437 C,H,,NO," 322.1074 322.1081 22 M* 307.085 7",279.090 7 & 2% Wi [42]
A8 445 C,H,,NO; 352.1179 352.1187 2.2 [M+H]" 337.096 6",322.072 8,308.093 7 % fk/IN 5k Wik [42]
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giR2
t m/z N
ESTIE TS S s W BT mlz oot K Sk
/min B SWE sppm R
A9 4.83 C,H,;N,O 302.128 8 302.1295 2.3 [M+H]" 287.1070",286.099 4,272.083 5 i & 4 Bi il KB [45]
A10 491 C,,H,NO," 320.0917 320.0922 1.3 M* 292.098 7V,277.075 1 BT WiE [42-44]
All  5.03 C,H,NO," 338.138 7 338.1390 0.9 M* 323.117 3",308.093 8,294.114 7, Z4HHH Wik [42]
279.084 4
Al2  5.07 C,,H,,NO,” 338.1387 338.1391 1.3 M* 323.1172Y,294.114 3 U 15 s WOE [43]
Al13  5.68 C,H,NO," 334.107 4 334.1071 -0.9 M* 319.084 8,316.097 4,306.113 30 I FL# % i Wi [43]
Al4 580 C,H,;N,O, 318.1237 318.1244 2.1 [M+H]" 300.114 7",274.135 4 14- BT Bk B = A RAEHE [45)
S BLUCH
Al5 597 C,H,(NO," 336.123 0 336.1234 0.4 M* 320.093 9,306.078 1,292.098 7 # ik % i [42,44]
Al6  6.00 C,)H,NO,” 336.123 0 336.1234 1.1 M* 320.093 9,318.078 3,292.098 7 F/NEER, Wik [42]
Al7  6.12 C,)H,,NO," 352.154 3 352.1547 0.9 M* 337.13339,336.125 8,308.130 5 HjER W [42]
Al18 16.61 C,H,;N,0, 304.108 1 304.1056 -8.1 [M+H]" 286.0959",167.105 9 IBFRIL R RAEHL [45]
YT
A19 16.71 C,H,,NO  312.2322 3122302 -6.5 [M+H]" 186.091 6",173.083 7,160.075 7,  1-H 3t -2-[( Z)- RE Y [45-46]
144.080 7 6-+ — ke k] -4(1
H) -1 375 il
A20 1722 C,,H,N,O 304.1444 304.1429 -1.6 [M+H]" 171.0920,161.071 2,144.081 0", %8G SEAEHT [45-46]
134.060 2,116.049 5,106.065 1
A21 17.35 C,H,N,O 288.1131 288.1116 -5.2 [M+H]" 273.089 6",244.087 0,169.076 1, 48 i RAE [45-46]
145.039 6,115.053 5
A22 1826 C,H,,NO 286.2165 286.2152 -4.7 [M+H]" 186.0912,173.083 5",159.067 7 1-H 3L -2- T JE -4 RACHE [45-46]
(1H)-E P I
A23 19.42 C,,H,NO 314.247 8 3142468 -3.4 [M+H]" 186.0912,173.083 5",158.059 9 L 3E-2- i RACHE [45-46]
HE-4(TH)-ME T
KN Pl 3.35 C,H,;0, 353.0867 353.0858 -0.9 [M-H] 191.0558",179.0349,135.0452  Hr&tJ5iM RUHL [45]
AR b 4 C,H,s0, 353.0867 353.0854 -1.3 [M-H]" 191.0652,179.0355,173.044 7, FR&%JEIR RIHE [45]
135.048 1
P3 446 C,(H,0, 353.0867 353.0858 -1.0 [M-H]" 191.0557,179.034 7,173.045 3, 4tJif2 RAH [45]
135.045 1
il L1 16.85 C,H, Oy  469.1857 469.1843 —-1.4 [M-H]" 369.206 3,249.127 5,191.034 4, FrlE®& % ST [45-46]
[[FES 175.075 9, 135.081 3
fi¥ S1 1580 C,sH,0,  233.1536 233.152 1 -6.5 [M+H]"  215.143 5,187.148 4V,159.117 0, AFJZ MK A [47]
it A 145.101 3,131.085 6
2k
- S2  17.66 C,;H O, 231.1380 231.1363 -7.0 [M+H]' 213.152 8" L EAARTT N A [47]
TE DRI A
23 WEGINBG RO EER REDNIN R BB APUE . RN BE 7 % E R TE AL

JEVE K AR, 55 2 A XY 24 BEAE P i 2
(A A o AR B 0B O R SRR AR B i v B
A BUR TR U P 8 (R 4 BR R RN AT
A 25 BRAE o B8 E o) 1 25 BT R —
BT 3 % TN A TN DAy JHG R B T 3 i 5 B A
Yo BY L OY 2 — o W B I Y DS 2 BT AT 4
XF EE e B, B g 9 D) kRT3 figg sk e T K
P78 AT 1 B - D 1k R X R B @75 KO B
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B e R 25 H B4 45 (ETCM, http : //www. temip.
c¢n/ETCM/index. php/Home/Index/) , PumChem,
ChemBook H1#E 17 K 28, DA i 2 L 25 3AE H L UL 3k
3. R4 o B 2 AR TS 8% v Y 2 PR D
AT HXE R4 45 2015 4F R QR [ 24 31 ) 35 42 0 5
B AE B AR L 0D B E B3 W R R B
b7 R R R W A R S TR R R E R
& 22 Hb BT 5 o
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Table 3 Basic information and pharmacological activities of qualitative preparation quality markers of Yuliantang

R &Y CAS 23 1E

Al ZHEA-BREE-AETOLT & e w- AT 1513738-41-4 -

A2 KRB ER 10-58 52,3, 9- = HI A JE/NBE,  6681-18-1 OB BRI BUR A BE IR R IE TS A T O

A3 AT 6873-13-8 LERE AN | WANY TN Y AR = - 1 I AR Lo N I

A4 11-FRIE-AE T T 4 e e W 2 Y 1513738-34-5 -

AS b R AT B 25342-82-9  HiMH PL R

A6 IS IR FE AR O 18207-71-1 il fb PUed Bows sty

A7 A& S HLHT 38691-95-1 M # VEUR R R DU

A8 Ab/NEEG 549-21-3 -

A9 AR T 67909-49-3  BEJE P

A10 B % bR 3486-66-6 P AEWEN AR S WS AR B B BT A O
WL B %

ALl 2R 3621-38-3 UM R R E MU /R CE R A B PR

A12 AP BT C 3621-36-1 VU PUR PO R RO B

A13 WL B 38763-29-0  HLiAEY B

Al4 14-W ik Ik — &0 5% 48 85 YR ik 68353-23-1 -

Al5 HER 2086-83-1 o A I o R, i (0 A R AT VPR AR I TG AR B TR T T AR
AP 35 0 ER A AR R B0 4 AT R RO AT R

A16 F/NEERK 6873-09-2 PR PR

Al7 HER 3486-67-7 0 7h) 4 €0 A BR T L TR AT T PR ME BT L A TR L R
P 200 i 5 I 400 B A9 B

A8 TB-F% Kk TR B 163815-35-8 -

A19 1-HI32-[(Z2)-6-F—%tHE] -4(1H)-M35F 120693-49-4 -

A20 REVEH 518-17-2 PU IR 0 A R R I AN AR N R B TR AR T (cAMP) A DG IR A28 1Y 1E
0 4H 383 i 2 [ 1 My L i ( 38-HISD ) 45 2% [ P 8k 2% 21 B A G i 35 A0 5 4k
AR I 5% W 15 5 55 5 5 RNA 6 A6 28 11 (StAR) K3k U W b Bt 22 it
ISR IR N K= N N 1K=

A21 ZE 2B U, 84-26-4 FRBO0BE B BT A RS BT 2 T R A sk 2 Al e s A4 [0 g 0 A 4 AR
FH B A R B Mk ke i, P8 A 58 40 ) i B T AR AR 0 i ) REAK A2 L 44 n ke i
X [ 5 2 B DR A G IR (CGRP) VR B (BL I/ HL AR B0 5 IR 2 B it 155

A22 1-HFE-2-T-JE-4( TH)-m ok 68353-24-2 -

A23 1-HIIE-2- — e BE-4(TH ) -ME 8 59443-02-6 -

Pl Hiat)iig 906-33-2 AL 5 2 5 a0 Lk it B ]

P2 &k 905-99-7 o /MR R B H R

P3 SRR 327-97-9 PSR PN R B B S B BT ORE PR AR AR A R PR
W T Az VR T A €5 3R PASO I A S R RS RO BUIE T s
il 175 WA J i, T % ) 20 W -6 IR Tl

L1 #rBEER 1180-71-8 BUW TR BU A TR U O A L PR BRI e i
FE PR E R DR O O Bl AR PR R IR B B A R T A it R

S1  AKEEWNE 553-21-9 X T8 AT 24 A A i S

S2  KAARENER 74299-48-2 2 28 1 HE 23 R A 2E 00 ) Y O Bk S L, S B SRR T
AL, J ) % R T L G 0 5 P T A R A A K, e R R A TR L R
R VE S

=T R AR E R AR
3 itig W T, F8 S0 R O Y 2 — 20 R A BE
3.1 fRLtEENT Y MR SCERL S ]G T 25 i AR 885 A S B8 7 1 i 0 T AR RO BE A 1
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