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oKD OEWAE A& e
KA M A SFIETFIR K 130117)
(KAt NRZG IR, KA 130033)

& OE H A U OB AR 3% (HPLC) $8 8C R , 58 35 7= & B AR ifE o >R JH Waters Symmetry C18
(150 mmx2. 1 mm, 3.5 pm) fG3E4E ; W3 K 0.4 mL/min; SERE SN 2 pl; ZEAMG I 3K 9 260 nm; 7646
30 “CFLLO. 1% HRZK (A) T 0. 1% IR 206 (B) A shA A 746 BEVERR o I FH « o 25 €203 45 S0 P 1% AR B 1
M ZR 5 (2012 WA ) 7 fa 37 J o iy AL S0 (B35 IFAr T AR BURE o SR AR B8 T R (UPLC-Q TOF-MS®) , HR 45
A6 BRI T B2 6 % IR L R AT T A W S M S o R T 1O L B (8 B LA S RS 20 4N R
VA FHARLBEISAE 0. 95 LAE o X IR R ER IR i A AR N T g e rh 13 Bl oy i 2540, JF AT T W0 @ o X
10tk e 9% fit B ALFG S0 LA e (1% P X B EF (i) TR e v AR R A T T 3100, 45 3R Bl s 45 A R i AT e 1 A
XoF 7 B HsF [0 R e e TR AR 3] L ke, AR BH B T DI R B () 45 )0 B S 38— SR T SC B o v [l 4 ik
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TR 52551 0656 SCHERARIRAS : A SCE G5 : 1000-0518(2024)03-0437-08

Tl A R 5 24 P R S X R 0452 S A DR ) e PR S e U 8 0 8 ) v 25 075 30, 3207 2 Hh 284
MO EART A | PAARAR NS LA A (32) (PR R AR I SRR T 7 WR P 25 0 OB, 2B i SR U LR
SRR TR B 2l 2 e i LR R TR 6 SR A 22, ANV IR B bR, bR ASRG ,
C ) R TR o WFFERMT %05 % B T R B BB S B HAT RAFROR PRCR . R, H
FI S 7 S {1 AL ) BB A W S B D X B3 A R 2 (3 12 X0 D v S B R AR 2 kAT
T R ROROR @  (HPLC) SRS I 1 B b vl B2 1 DA S - h i A R & i, AR
HF bR . AN O SCHIT AR SRR J7 rp A B LA 2 B o A 7 35 0 5 D 125 , {EUAS: 0045 o i
D PMELL S 2 it R A SR T T, ASWRTE R T HPLC 125 £ 57 i B A B ALR SR AU, 25 5
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O TR R A R R B I B S I ST Al
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1.1 {XEEFkF

U3000 Y &5 % A {2 3% 4% (HPLC, 3€ [# Thermo 23 7] ) 5 Acquity %I ¥ = %50 A {4 3% (UPLC, 26 [F
Waters A ) ) ; Q-TOF SYNAPT & 25 43 3% 5t 3% 4% (HRMS , 2% [ Waters A 7] ) ; ME204/02 B i, 7 K- ( 76
METTLER TOLED A H]) ; KS-2200DE U 7 I 15 v (B2 1L ) Sl P (A AT FR A W] ) o

TR B R AL 10 L v ) A (20 D7 v 245 4% 500 T 2R iR B R AR ) 5200018 £ 22039 ,22040,22041
2204223003 .23004,23005 ,23006 ,23007 F123008 , K Xt 07 (1) 10 b 58 i (ZH 5 Hp 24 il 570 125 il B 1)

2023-11-10 Wi ;2024-03-01 252
TARE R & BRI H (No. 20210401064YY ) % i
*E-mail:178521212@qq. com; yuehao@ccucm. edu. cn



438 N e 2 o541 45

e 4 % L) S 43 W R - 20221005, 20221101, 20221102, 20221103, 20230301 ., 20230302, 20230303 .
20230401 ,20230402 F120230403 , 14 T AN R 25 A FA BRA R 258 77 Ho ok J5 50 510« Hb e (il
FAZAN) s REAT R (ST A ) 5 B kb GEIAL CEE DG SR M BT AR ) 5 PRACEE CHT SRR ) s PR 2E 78 CHON P A2 ) 5 X8
ML (= B A ) 5 SR 7 CH N EF AR ) o XF R A SR 48 1 (FIE 5 : N25GB168967) (7% - 72 11 (it %5 .
TIATIB111118) iz 17 (Fik%5 : H24N9Z75896) B 5 AL M 11 (k5 : N19GB168679) EF-FE UK T I (445
A20GB15823 1)1 [ T b IR R MR BRA B 4B R T4 T 98%., WImE( (a4l 24 [ Tedia 237 )5
M (faihal, S5 Sigma A 7)) s R (A ali, [ Aladdin 23 7)) s Milli-Q #B24{7K 2 48 (5[ Millipore 23 7 )
1.2 WESRBAENHE

R PR R T WA RAE T R R AU IL i B A A S AT X BES 45 1. 0 mg, o 45 )
i B R A 0. 1 mg/mL B X B A
1.3 Hik@ARENHE

5 2% RO T R LB 5 g PP (RN 2. 5 g, 4300l B F 50 mL TR H , PRS2 B B 2 25 mL i
AAES o PR E T 1, ZESN 3 K 100 W, H505% 2 40 kHz (9 5514 R A A0 38 1 b, 50y, Bk S it 2, 1 9 e
MR 2R FRE BT R FR AT iR, B AR S
1.4 FAMHSARNH &

iz BEAN T T 25 ) 5% B R A1 U 7 R 2GR AR I A BB, PR S04 1. 371 vk A RIS .
1.5 f@ig&s

K H Waters Symmetry C18(150 mmx2. 1 mm, 3. 5 um) 354 ; ZE4E1R 30 'CTFLLO. 1% HERZK (A) il
0. 1% MR 5 (B) R i S A #EAT A6 B BEME (0~10 min, 5%~10% B; 10~15 min, 10%~15% B; 15~30 min,
15%~25% B;30~42 min, 25%~55% B; 42~52 min, 55%~80% B; 52~57 min,80%~5% B; 57~62 min,5% B) ;
WM 0. 4 mL/min; $EFEE A 2 ul; LAMEIN)Y K R 260 nm.,
1.6 FE&EHE

PLESIR B U8, 78 MS™ 2 H A X IR/ B 47 20 s BT 2R 1.5 s 998 Bl m/z 50~
20005 &5 EE IF 2 AT O 120 °CL A FREUT 2 110 °Cs B A< BE 400 °C; HEFLAFBLAE
FIS YR 50 F1800 Lihs HEALHL R 40 V; BN H T IE B F RIS Ry 3. 0 kV, 71 PR
H2.5kV; R RE R R 25~45 VSR H IR B0 BT A AT A TF i 5 2R Ak ME R (TE B KT
mlz 556. 2771, A B TR T m/z 554. 2615 )% i F B AT SEIA IE 2

2 GRSt

2.1 WMGEKEIERE

T o A D) SR [ 13-17 1 2 45 ) B o UL S8 ARG I 4, P SR 38 1 6 S AR (R ARSI 0% 1 43310
330 F11334 nm, 7% F 48 H AR DA R 270 nm, il B2 1 ORI R 4 50 283 nm, P E 22 UCH 1T ARG TN
41265 nmo 254 SCHR[ 13-17 19125 82 0 {1 AL SR AMG I 8 K | 25 JRAE 260 nm 1 K T 48 80 H 43t
A VRIS 55 508, BOSE BEH Fad A
2.2 BREEBNIESEILENE
2.2.1 UHERZERRE

HUME B4 B U Ol ) RE A S HEREIN G2 6 YK, L 55 (03l (A SR A ) VB 2 IR TR 45 3 i
{1 R R i TET R R X O B B (1% 25 5 D 4 A A R STRIT S22, 45 A D o AF G U T B ) RSD B 35/ T
1. 86% , FXF 4 B4 et 6] A RSD B34 /N T 1. 52% , FEWHIZ A HG 2 B WL 48, 6 4B o e oK
2.2.2 EEMRKE

6 15 THE #5 fE 1 AL Ol it )RR SR AR R BERE I 52 |, L) 5 5 i i (FA SR AG 1 ) 3 M | 1150 45 S 14 11
AEXCT U T ARURTRE X6 £ B B[] 45 5% DAL 4 3l A A R S3 1S4, 25 LA WA 19 R X 0g T FRL A9 RSD [ 34/ 1
1. 32% , AHXTER BR B[] () RSDAE /N T 1. 05% , Rz ik s M R Af .
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2.2.3 REMLE

U 3 B L LAt )RR AR 7E 0.2 .4 .8 . 12.,16.,20 F1 24 h 43 A FERENN 22 | LA 5 5 (ki (A SR 25 H)
2 HR WG | 145 A 06 110 R X 0 T REURTREL XS P B8 s T] 0 5 SRS U, 4 B A R S5 I S6, 4% 1 U 1) A X6
W T FR A RSD B I /N T 1. 41% , AHRHE: B I A] 9 RSD B4/ T 1. 22% , Ui B EE A 7E 24 h NEa @ PE R 4F.
2.2.4 IBYEENEIIREFIERIA

B 10 I 7 #8 fli AL OB it ) R it AR R HE R0 52 I S i R, ) v 24 8 48 S8 TR 1 A D) T4
FG5 (2012 JRAS ) 7 XA A TR 235 11 (X=X 10) HEA T 204, B8R X TAE A S BRIEIE R FH 01 804, i
[i) 7 S BE 1L R 0. 1, FFIEAT 22 4 A I LA B, Mark U (R DR, 5c 243K A5 10 b i i 18 S0 S (|1 1) L 1 A
Bl O R S EE R (B 2A 152k )" [R5 5 WU TR AR R, 40 B, O B B ] B e AR e, ERLIE A S
U R S IR AR 20 A A U, HeA DA T AR B TR 90% LA I
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Fig. 1 Fingerprints of 10 batches of Tenghuang Jiangu Wan
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Fig. 2 Reference fingerprints (a) and HPLC chromatograms of reference standards (b. Echinacoside; c. Acteoside; d. Naringin;

e. lcariin; f. Icariside 1T )
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U 11 A E By U6 13 Ry BRI SR RE U 1 5 0 17 S SR RE RTT | o XSS iy JR I BT 1
BANFR PR, DA 19 (09 T35 R s 72 o ), T2 Ul BB AT IS HE D B o 04 19 78 11 B AT
WL 2% B E 5> T B F 06 m/z 513. 1760, 1 3 B2 K A 5 L FH UL b /N o 7 10 240, 0 8 T B R A
m/z 367. 1164 .352. 0912 F1324. 0966 &b . m/z 367. 1164 55 FXf i [M—H—Rha ], J& HH— 4> F R 25 b
FEM LR o miz 352. 0912 Flm/z 324. 0966 1Y &5+ R HhbE o 11 205, 43 0% . [M—H—Rha—CH, |~
FI[M—H—Rha—CH,—CO |~ 38 755t -5 5% RE it i) O B (] R B4R AR A7 LUXT 06 19 B e
PR T, HrTREMY 24 2 AN 3 BT/ o

F1 I3 IR FE S E

Table 1  Identification of 13 common peaks by mass spectrometry

Peaks Retention Observed ~ Mass error/ Major product ions
Selected ion Compound Attribution
(No.) time/min (mlz) (mg-L™") (mlz)
1 4.13 [M—H]~ 331.1038 1.0 179.056 0 Koaburaside
2 5.95 [M—H]~ 595.1665 -0.7 459.1137, 235.024 5 Neoeriocitrin
3 9.12 [M+H]* 825.2789 -2.8 663.2299, 517.170 4, 355. 1180 Diphylloside A c
5 18.37 [M—H]~ 785.2506 -0.4 623.218 8, 461. 1660, 179.034 7 Echinacoside d
7 22. 14 [M—H]"  623.1976 -0.9 461.1649, 315.104 8, 179.035 5 Acteoside d,e
8 23.61 [M—H]~ 579.1712 -1.2 271.0607, 151.003 3 Naringin b
9 24. 14 [M+H]* 273.0759 0.6 153.018 1, 119.049 2 Naringenin b
10 27.06 [M—H]™  753.2248 0.2 223.060 4, 205.050 3, 190. 026 6 3,6-Disinapoyl sucrose f
11 28.23  [M+HCOO]~ 853.2767 -0.6 645.218 2, 366. 1104, 351.087 0 Epimedin B c
12 34.51 [M+HCOO]~ 721.2343 -0.8 513.1759, 367. 117 5, 351. 086 6 Icariin c
13 34.81 [M—H]™  659.2335 -1.6 367.1165, 351.0869, 323.0920 2-O-Rhamnosylicariside Il c
17 40. 36 [M—H]™ 529.1706 -1.8 367. 1177, 352.0929 Icariside | c
19 41.39 [M—H]™ 513.1760 -1.2 367.116 4, 352.091 2, 324.096 6 Icariside 1l c

Note: a. Spatholobus; b. Rhizoma Drynariae; c¢. Epimedium brevicornum; d. Desertliving Cistanche; e. Radix Rehmanniae Praeparata;

f. Radish Seed.
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Fig. 3 MS/MS spectrum of icariside Il in reference standard (A) and sample (B), and its possible cleavage pathway (C)

2.3 HFIEAFE
X il 2 4D e B R AL 7 MR 24 4 B PR AR S T TR AR N 2 R S 3 TR, R b 2 6 s B TR A L),



%3 WZRAE  ZE T UPLC-Q TOF-MS 5 A (4 7 Bl 1 AUA S [l 1 el or M S A7 e e 5 441
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Fig. 4 Negative controls of fingerprints

Note: a. The test solution; b. Negative sample solution of Radix Rehmanniae Praeparata; c. Negative sample solution of Pyrola;
d. Negative sample solution of Rhizoma Drynariae; e. Negative sample solution of Desertliving Cistanche; f. Negative sample

solution of Epimedium brevicornum; g. Negative sample solution of Spatholobus; h. Negative sample solution of Radish Seed

2.4 HAEIERIREEFEMTIETRITE

VB S M (5 5 (kI ) (4% BE I e R 160 RR 1,00, 43903340 10 FHe i 5 fd B Ut S (B3 b HoA
19 /> A G XoF 2 HE UG ) AR XT3 B i Tva] AR AE X 068 1T L, &5 54 DL 4 B A A ST RN S8, R 45 T LU
th L 1O Fik e B i ALFE SC RT3 v 25 A 0 AH X £ B8 1) [1] 9 RSD (B XN 18 0. 33% , AT U [T AR RSD
EI/INT 4. 62% , 72 WA SEUORE 1% A 06 H W R [m) AR i AR e AR 3R BT T AR R M & 1o &%
2R SR AR TR R T
2.5 fEolEEBIEES

T 8 1 AL 10 At b PR AR 10 LB 9 A6 i Vi W E A T i e I R ie S 1, S b 2 fa gk
F SRS AR LR PP R S8 (2012 WAS ) " 368 X AVE R 2 IR B3, SRk F P 850, B o) o S I8 R 0. 1,
FRFEAT 22 051 1E LA S Mark 6 9 DEC , 857 10 4t 5 1938 SCELE , 9 B shA: sioxt BEFE S80S R AR
BT HRFE S R 2 IR B, %5 10 4t v (44 €635 1] [ o e o7 v (a4 - i i Fg S S o o i el]
(R RRBLEE | 45 5 UL 2 R 3. 10 7e #8 fE- AL (B ) 1 48 SO RS AH AL EE Y78 0. 95 DI I RIS LA 2

K2 10HLAL A AR SR AR U T3 2

Table 2 Fingerprint similarity calculation results of 10 batches finished products

Batch No. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 R
X1 1. 000 0.998 0.997 0.998 0. 959 0.982 0. 980 0. 959 0.979 0. 967 0.991
X2 0.998 1. 000 1. 000 0.999 0. 968 0. 987 0. 986 0. 966 0.984 0.973 0.995
X3 0.997 1. 000 1. 000 0.999 0.970 0. 987 0. 987 0. 967 0.984 0.973 0.995
X4 0.998 0.999 0.999 1. 000 0. 964 0.984 0.983 0.962 0. 980 0. 969 0.992
X5 0. 959 0. 968 0.970 0. 964 1. 000 0.99%4 0.99%4 0.996 0.993 0.99%4 0.988
X6 0.982 0. 987 0. 987 0.984 0.99%4 1. 000 0.999 0.992 0.998 0.995 0.998
X7 0. 980 0. 986 0. 987 0.983 0.99%4 0.999 1. 000 0.992 0.997 0.995 0.997
X8 0. 959 0. 966 0. 967 0. 962 0.996 0.992 0.992 1. 000 0.996 0.998 0.987
X9 0.979 0.984 0.984 0. 980 0.993 0.998 0.997 0.996 1. 000 0.998 0.997
X10 0. 967 0.973 0.973 0. 969 0.99%4 0.995 0.995 0.998 0.998 1. 000 0.991
R 0.991 0.995 0.995 0.992 0.988 0.998 0.997 0. 987 0.997 0.991 1. 000
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) 5 2 — RRE , R 2R8I i it 18 S PR B O A ABLBETE 0. 954~1. 000 3 il A, 156 B e i £t
B AL HT PRI ) g Bt AU B8 T 20 R, Ao U RO AR B FE R A P AL B R P A
B, T e E) A5 R TR AR G PR B I 0] T 280 o

K3 P A SR SR E AR TS A5 R

Table 3 Calculated similarity results of intermediate-control fingerprint

Batch No. R 71 72 73 74 75 76 77 78 79 710

R 1. 000 0.975 0.981 0.985 0.981 0.995 0.998 0.998 0. 995 0. 998 0.997
71 0.975 1. 000 0.995 0.997 0.997 0.956 0.981 0.974 0.954 0. 980 0.968
72 0.981 0. 995 1. 000 0. 999 0.999 0.967 0.988 0.983 0.961 0.984 0.971
73 0.985 0.997 0.999 1. 000 0.999 0.972 0.990 0.986 0. 967 0. 987 0.976
74 0. 981 0.997 0.999 0.999 1..000 0. 965 0. 987 0. 981 0. 961 0. 984 0.972
75 0.995 0. 956 0. 967 0.972 0. 965 1. 000 0.993 0. 994 0.995 0.990 0.991
76 0.998 0. 981 0. 988 0.990 0. 987 0.993 1. 000 0.997 0. 991 0.997 0.993
77 0.998 0.974 0.983 0. 986 0. 981 0. 994 0.997 1. 000 0.991 0.995 0.993
78 0.995 0.954 0. 961 0. 967 0.961 0. 995 0. 991 0. 991 1. 000 0.994 0.997
79 0.998 0. 980 0.984 0. 987 0. 984 0. 990 0.997 0. 995 0.994 1. 000 0.998
710 0.997 0. 968 0.971 0.976 0.972 0.991 0.993 0.993 0.997 0.998 1. 000

3 & i
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TEHEAT T AL VPN, 2 B 1O b 1 it O AEARLEE A, 349 7E 0. 95 A b, SRITIZ IR B i A2 e | BTt S i 4
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34 % A4 4+ (Supporting Information ) [ 5 £ B 4 48 5% R4 &A% ] T A M AT B 35 (http : /lyyhx. ciac. jl. en/) T 3,
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Fingerprint Construction and Identification of Common Peaks for
Tenghuang Jiangu Wan Based on UPLC-Q TOF-MS®

XIE Dong', HU Jian-Nan', LI Nian', YANG Ju*, HUANG Qing’, PI Zi-Feng", ZHENG Fei',
DAI Yu-Lin', YUE Hao"
'(Jilin Ginseng Acadmg , Changchun University of Chinese Medicine , Changchun 130117, China)
*(Changchun People Pharmaceutical Group Co., Ltd., Changchun 130033, China)

Abstract To establish the high performance liquid chromatographic (HPLC) fingerprint of Tenghuang
Jiangu Wan (THJGW) and improve its quality standard,a Waters Symmetry C18 column (150 mmx2. 1 mm,
3.5 um) was used and a gradient elution with 0. 1% formic acid in water (A) and 0. 1% formic acid in
acetonitrile (B) was performed as the mobile phase. The flow rate was 0. 4 mL/min, the column temperature
was 30 ‘C, the injection volume was 2 pl, and the detection wavelength was 260 nm. The fingerprint of
THJGW was established and analyzed for its similarity by using the “Chinese Medicine Chromatographic
Fingerprint Similarity Evaluation System (2012 version) ”. The identification of common peaks was
characterized by ultra performance liquid chromatography-quadrupole time of flight-mass spectrometry (UPLC-Q
TOF-MS") combining with reference standards. The relative retention times and relative peak areas of common
peaks in the fingerprints of 10 batches of Tenghuang Jiangu Wan were calculated. A total of 20 common peaks
were determined in the fingerprints of 10 batches from THJGW, and the similarities were all above 0. 95.
Based on the information of reference standards and tandem mass spectrometry, the structures of 13
components in the common peaks were identified. And then, the corresponding Chinese medicines for each
peak were attributed. The relative retention times and relative peak areas of common peaks in all batches of
samples were relatively stable, corresponding to a constant content of ingredients. The similarity of the
intermediates was evaluated using this fingerprint and showed a good correlation between intermediates and
finished products. This method is precise, reproducible and stabilized. It can be used not only for quality
control of the finished product of THIGW , but also for the detection of the intermediates.
Keywords Tenghuang Jiangu Wan; High performance liquid chromatographic; Fingerprint; Ultra performance
liquid chromatography-quadrupole time of flight-mass spectrometry
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