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Simultaneous content determination of nine constituents in Chaige Changyuan
Mixture by UPLC-MS/MS
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b

ABSTRACT. AIM To establish a UPLC-MS/MS method for the simultaneous content determination of
isofraxidin, saikosaponin ¢, ginsenoside Re, puerarin, rosmarinic acid, praeruptorin A, daidzein, baicalin and 5-
O-methylvisammioside in Chaige Changyuan Mixture. METHODS The analysis was performed on a 35 °C Titank
C,s column (100 mmx2. 1 mm, 3 wm), with the mobile phase comprising of acetonitrile-0. 1% formic acid flowing
at 0.3 ml/min in a gradient elution manner, and electron spray ionization source was adopted in positive and
negative ion scanning with multiple reaction monitoring mode. RESULTS Nine constituents showed good linear
relationships within their own ranges (r=0.999 0), whose average recoveries were 84. 08% —115. 40% with the
RSDs of 0. 21% —4. 47% . CONCLUSION This efficient, simple, sensitive and specific method can be used for
the quality control of Chaige Changyuan Mixture.
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£ 720230022000, H 5 R 25K 2R 5 A
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PS011480) . AZR 1 Re (4it'5 PS012020) | ##iR
Z (5 PSO11723) ., #* % F WM (5
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2.1 UPLC-MS/MS #7144

2.1.1 3% Titank C, % (100 mmx2.1
mm, 3 wm); WA 0. 1% HiR (A) -5 (B),
BEEEVEDL (0~0.3 min, 10% ~60% B; 0.3 ~0.5
min, 60%B; 0.5~1 min, 60% ~80% B; 1~1.5
min, 80% ~100%B; 1.5~3 min, 100%B; 3~3.01
min, 100% ~10% B; 3.01~5 min, 10%B); {&F
Wi 0.3 mL/min; AR 35 °C; #EFEE 1 pl,
2.1.2 ik MW E IR (ESD; ERETH
i, ZEV MM (MRM) B, B T E
(IS) 5500.0, -4 500.0 V; B THIRE (TEM)
550 C; 4L (GS1) | S (GS2) 50.0 psi
(1 psi=6.895 kPa) ; KA (CUR) 35.0 psi; Hilf
S (CAD) 9.0 psi; B X1 B A 20 ms, H
hSHLFE 1,

R1 BRARESH

Tab.1 Mass spectrometry parameters for various constituents

S b /min B RS m/z iR REERE
BT ERCER JE/V HH/V

HRE 2.37  HET  415.2[M-H]™ 295.2° [M-H-C,Hg0,]",267.2[ M-H-C,H,0,-CO]~ -125 -31
-48

5-0-HISEAEHTDR BT 2.48  IEETF  453.2[M+H]* 291.2° [ M+H-C¢H,,05]%,273.2[ M+H-C4H,,05-H,0]* 120 31
36

LI AT ¢ 2.46  IEET  927.4[M+H]* 927.4[ M+H]*,475.2% [ M+H-2C¢H,00,-C¢H ;051" 160 38
11

ANZRH Re 2.48 BT 945.4[M-H]~ 783.7[M-H-C4H,,05]7,637.4" [ M-H-C4H,(,05-C¢H 40, ]~ -200 -57
-52

AT 2.59 BT 445.2[M-H]~ 269.1" [ M-H-CcHgO4 ] ,195. 0[ M-H-C4Hg04-H,0-2CO ]~ -100 -35
-17

IR 2,62 BT 359.2[M-H]™ 197. 1[ M-H-CoH¢0, ] ,161. 1 * [ M-H-CoH¢0,-2H,0] " -80 -25
-25

S5 H I 2.72  FEEF 223 1[M+H]* 190.0[ M+H-CH;-H,0]*,162.2* [ M+H-CH,-H,0-CO]* 105 30
34

KREHTT 2.81 IEET 255.2[M+H]* 199.2* [M+H-2CO]*,181.2[ M+H-2CO-H,0]* 120 35
42

FIAE R H 3 3.85 IEET 409.2[ M+Na]* 327.2* [ M + H-CH,COOH 1*, 227.1 [ M + H-CH,COOH- 120 34
CH,CH=C(CH,) COOH]* 24

.o« RERETHA,
2.2 &
2.2.1 RGNS RSO R R E | el R
He, ASBH Re, BIREK, HEFM. HAERTH
HE. KT, BATF, 5-0-H HYE B b oK i

2492

XFRE LIS, 75% H A R RS, RIAR (45 B
T B 4y 5k 0.796, 81.500, 80.500, 0.750,
0.711, 0.779, 0.761, 1.075, 1.093 wg/mL) .

2.2.2 MR RS (it 230102-1)
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“2.2.27 WRJTIERlA, B

2.2.4 RGEEMMEFLE AEEWOS RS
i BAVERES A TRGE i, FE 2. 17 TS P akRE
e, 25RO 1, muknren, BIvET T, R

1 mL, 75% HESAfR, AHEIRST, 0.22 pm fFLIE
ik, BUEEIEW, 75% PR 500 1, B,

2.2.3 BAMERESVEWR FAETTRTZ, 3 il
BROEHH . BRVGVE S B TRAR | B XL, B

AN AN O I B DR ER e A

ae,
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D.GeaT I PR A
L BEARE 2. 5-0-HRRAEDREETE 3. SR ¢ 4. ASRIFRe 5 WA 6. REFIR 7. RBKIE 8. KETT 9. FIERTHIHE

1. puerarin 2. 5-O-methylvisammioside 3. saikosaponin ¢ 4. ginsenoside Re 5. baicalin 6. rosmarinic acid 7. isofraxidin 8. daidzein 9. praeruptorin A
1 ENSRBBEFREEE
Fig.1 Extraction ion current chromatograms of various constituents
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2.3 HBEFHER

2.3.1 LEPEIRE KRR PR A0S
T “2.17 TR T HEARINE , 4020, ZIRRoR R

B X B VA VRO BRI 1) — B AR IR S, Ry
BERE R,
2.3.2 ZKMEXRRFEK

MR “2.2.17 TF

XF B IR ROE B, 75% H R SRAE AR RS, 19 B R85
WU AR, 12 “2.17 WRIF P EeE ., U
Xt Bt B TR B O AR B (X)), e U L A
(Y) #EATEIE, 4R 2, Al SO EA IS
FINZNE R R REF,

x2 BRALMXR

Tab.2 Linear relationships of various constituents

% EE Yy T ZEPEVE ] (ng/mL)

BR Y=13 256X+32 040 0.999 9 0. 046 ~750

5-0- 1 5L 4 3 B K it 4 Y=68 421X-179 935 0.999 2 0. 067 ~546. 429

eI ¢ Y=60. 01X-42 925 0.999 0 39.795~81 500

AS A Re Y=0. 656 4X+88. 769 0.999 7 4.913~40 250
WA V=12 447X+135 265 0.999 2 0.066~1 075

A IETFR Y=15967X+12 833 1.000 0 0.043~710. 714

SR E V=43 342X+15 030 0.999 9 0.049~99. 554

KEHIT Y=21 060X+20 859 0.999 0 0. 046~190. 179

EE A Y=37 295X+136 756 0.999 7 0. 048 ~778. 571

2.3.3 KEEEIRE H “2.2.17 TIRXEEAE 0 2.3.5 FRoEtiEEm B <2.3.47 TR

WG, fE “2.17 TSR T HERENE, AR E AR
. S5-O-HILAEIRBOREETT | S8R ¢, AS R
1 Re, BAF . SKEHR, SR, KET,
FIAE T B 22 04 i AL RSD 40 311 0 1. 46% . 0. 94% |
1.76% . 2.22% . 1.10% . 1.01% . 0.78% . 0.84% .
1.74% , FIERE % E RAT,

234 EEMHRKE BEaBRAS (M5
230102-1) W, 4% “2.2.27 WiF - BA7H &
6 ML S IA W, 78 “2. 17 TR SRR 2
MR EARE | 5-0-H FLAEHT DR B | G821 ¢
NS A Re, BT, REFMR, REEE, K
TATIC, FIERTEH 2R T AR RSD 435128 0. 62% |
1.50% . 1.10% . 3.78% . 0.65% . 0.97% . 0.44% .
2.84% . 3.33% , RMZITEELZ MR,

WG, 0,2, 4,8, 16, 24 h7E “2.17 Tk
PEFHEREDE , DA EARZE | 5-0-F JL A el oK B
T, SR ¢ ASHBAT Re, WA, BRIERF
fR . SR RNE, KU I, HAERTE 3 g R
RSD 43 %} 0.54% . 2.57% . 3.41% . 4.64% .
0.42. 0.95% . 1.09% . 2.49% . 1.65% , % W%
WAE 24 h NERREE B4

2.3.6  foAEEICERE KSRGS SR e
HIRAS G (5 230102-1) 9 £y, FEHY 0.50 mL,
I3 FE 80% . 100% . 120% 7KK 250 A BE S %5
W, e “2.2.27 WUN 7kl R s W, A
“2017 WA TR HEREIE ,, TR RICR, g5
%3,

®3 BHOIMELKRREER (n=3)

Tab.3 Results for recovery tests for various constituents (n=3)

o K- (80% ) 7K (100% ) =K (120% )
S5 TR /% RSD/% S [ /% RSD/% S-X5 [T /% RSD/%
HRE 87.37 1.65 86. 52 2.14 104. 59 0.45
5-0-H 4k 37 f] oK Bt 84.08 1.58 89. 01 0.58 114. 94 1. 46
ST ¢ 103.78 1.78 111.10 4.35 106. 40 1.23
ANZ BT Re 108. 10 3.10 90. 17 2.04 112.33 1.36
BT 96. 61 0.21 99. 30 1.01 108. 11 1.03
LR 88.29 1.35 85.23 2.57 98. 67 3.56
S5 B I 91.03 3.59 100. 75 0.73 114.74 3.98
NG N 95. 05 4.47 92.16 2.22 100. 73 0.46
ER AL ES 115. 40 2.84 101.75 1.15 93.09 0. 60

2.4 H&mSFTAE RS M, & 42.2.27
TR Ik s M i, 18 <2, 17 TR
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x4 ERHESENELER (mg/mL, n=2)

Tab.4 Results for content determination of various constituents (mg/mL, n=2)

fit= FHIRFE  5-0-HILYHGRORETT SR e ASEITRe WA REEFR RBREKE KOt HERTHRE
230102-1 1.097 4 0.659 1 0.223 6 0.1221 4.212 8 0.194 8 0.128 7 0.417 1 1.242 7
230102-2 1.1439 0.6553 0.382 8 0.1533 4.350 7 0.1950 0.1313 0.414 7 1.1535
230102-3 1.483 8 0.662 1 0.109 2 0.124 9 5.5390 0.193 9 0.127 1 0.418 2 1.228 2
230102-4 1.1426 0.659 9 0.223 8 0.1415 3.243 4 0.203 5 0.127 6 0.418 4 1.203 7
230102-5 1.3114 0.679 7 0.214 7 0.1357 4.5915 0.199 2 0.130 1 0.5120 1.768 8
3 iFig WK, REFR, AP ER, REtn, &%
3.1 dAFARs ik PUCRRIERUEN, w8 1. S5-0-WIRMEETROREE T & B, 207 R E

ST SE A o, d, BRPRERE, B
H A, B KR B S5-0- Y 3 2 ST ) ok
SR IERRR, BT ERTE R R, W
HSHIAS B Re, I Kb 9 5088 e e 47
R, AR E S B a, d, ATRES
& LB A G, R, ARSI Ry
fIE B S B AT ¢ AR B A",
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RPREOA T, WA R, S5, DL 75% H
P PEHRE S RE Y ST A, I vl B e ) 1 B ot
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(CH,) COOH ™" | 38 a3 £t 1k v i Sk A 4 &5
T E ER P
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DART-MS"* 207 X} iR G Lt A TR AT S
4 Zig

ARSI S UPLC-MS/MS 12 [a] I ) 52 56 5 1%
JRA RIS E , SRt e, ASEH Re, &

f, QIEIEsR, FRENEL:, Al izl B 1] &
e PR3 BRI B2 HE S5 K Al

Sk

(1] & &, buliite, A4, 5 SEEWEG R P ERENE
HIET]. PEEREREEZ, 2021, 30(1) ; 34-37.
SR ICAE IR R B, 2 I E G (S)
T2 A R ). — T 5858 05 i3 500 11 30 KRG 9 77 R R
WJrik: hE, CN115957289A[P]. 2023-04-14.

Lénger R, Stoger E, Kubelka W, et al. Quality standards for

[2]

herbal drugs and herbal drug preparations-appropriate or
improvements necessary? [ J]. Planta Med, 2018, 84(6-07) .
350-360.
[4] Dispas A, Sacré P Y, Ziemons E, et al. Emerging analytical
techniques for pharmaceutical quality control: Where are we in
20227 [J]. J Pharm Biomed Anal, 2022, 221 115071.
[5] BLBROF, 0 B, SR T sy e B e il S O
M EAEREL)]. PSR, 2024, 40(2) : 17-22.
Zhu Y C, Lai Y. Pharmacological properties and derivatives of
saikosaponins—a review of recent studies[J]. J Pharm
Pharmacol, 2023, 75(7) . 898-909.
Wang D, Bu T, Li Y Q, et al. Pharmacological activity,
pharmacokinetics, and  clinical  research  progress  of
puerarin[ J]. Antioxidants ( Basel) , 2022, 11(11) ; 2121.
Laddha A P, Kulkamni Y A. Pharmacokinetics,
pharmacodynamics, toxicity, and formulations of daidzein: An
important isoflavone[ J]. Phytother Res, 2023, 37 (6):
2578-2604.
Wen Y Q, Wang Y Z, Zhao C X, et al. The pharmacological
efficacy of baicalin in inflammatory diseases[ J]. Int J Mol Sci,
2023, 24(11) . 9317.
Juang Y P, Liang P H. Biological and pharmacological effects of
synthetic saponins[ J]. Molecules, 2020, 25(21) ; 4974.

Shamsudin N F, Ahmed Q U, Mahmood S, et al. Antibacterial

[10]

[11]
effects of flavonoids and their structure-activity relationship
study: a comparative interpretation] J|. Molecules, 2022,

27(4) . 1149.

Zhang Z, Shi J Y, Nice E C, et al. The multifaceted role of

flavonoids in cancer therapy: leveraging autophagy with a

double-edged sword[ J]. Antioxidants ( Basel) , 2021, 10(7) :

2495



2025 4F 8 A
Fa47E 8

R %

Chinese Traditional Patent Medicine

August 2025
Vol. 47 No. 8

1138.

(3] #B =, L, wkER, SF. SR IR TR T R e AR
A AU 2B B (1] SO B 25K 0
2020, 42(3) . 22-25.

[14]  BAF5, F&E, B 3, 5. W iREw i B 5
Br[J]. theerh 2G24T, 2021, 39(10) ; 126-132.

[15]  JRTE, 48 &, Bokif, % ERETEIREY (Q-marker)
W[ T]. B R 2525 T, 2019, 37(4) : 775-777.

[16] Shen M R, He Y, Shi S M. Development of chromatographic
technologies for the quality control of Traditional Chinese
Medicine in the Chinese Pharmacopoeia[ J]. J Pharm Anal,
2021, 11(2); 155-162.

[17] MalJY, Li KL, Shi S L, et al. The application of UHPLC-
HRMS for quality control of traditional Chinese medicine[J].
Front Pharmacol, 2022, 13, 922488.

[18] Wang Y, Zhang L, Gu S, et al. The current application of LC-

MS/MS in pharmacokinetics of traditional Chinese medicines

ETEE

Rk,  #Wea'lt, BEX, HEH

(1. HARk b AFRFR, TEAREDFERELLRE, Hi =N 7300005 2.

RAE, H A% 730600)

PO IERE | R RN R, ik
Bt BZW, S, 4EER C. BUEE R,
A, BIEE B, A5KH, BE
2 S A, BEAT RO AT . IE A R/
EVHTR |

mE: BHY

[20]

[21]

BRI SALE WY (B 2HE
IR | %HLE% . BRIWIAR) |
BACKET . st EH . T MEE, R
THEFGI T . BRI, ER DUBIERE- AR TP R 2R, TR
HEEZR C SRR TRR-PE S, Milsl . AR, B2, BT RS R, METRR-WISE, 1

SAEBEH . WCRH AL IRAH, 7B

(recent three years): a systematic review[J]. Curr Drug
Metab, 2020, 21(12) : 969-978.

Beccaria M, Cabooter D. Current developments in LC-MS for
pharmaceutical analysis[ J]. Analyst, 2020, 145 (4 ).
1129-1157.

FZBIA. BT 5 B R AG 3R B R 4 T 1 A
ST D). AT FAEBERR, 2013

AETG, MOBH, 22K, % HPLC/MS/MS $AR7EF 25
AERT B R o3 4 %E T L FHLY]. P E KR, 2004,
2(5): 51-55.

SRPHPE, RRBH M. T S BRI FH A T A e I
RWFFEHEIEL)]. 2555, 2017, 41(8) ; 608-613.
ERF, LRSS, W A PR E MR R T].
T2y, 2022, 53(14) ; 4545-4553.

FIRCK, 5k B KNI, S SER BRSO 2
SRR o7 i N E R[], R 2, 2023, 54 (13):
4377-4384.

MEMESTHRITH T TENABDFTFEARERE

R Xk & ]

ek, BRI, HA
KOBH (2-CBEBSEAARET . EHH

TR S AR R BRI . JOHCR . IRIIR . RO, 2 Fhar E M IX 0 BE R4, 3447 89 B2z Uil

Yy, IF BORESME DB Ry E AR, LU 12 4%

25 5 A W D TR B2 60 e )3 5, G o O R 2 i

PR B LR B3, TENEFIUIYIRZ ., Bk 2 F& BRI ERY R, Ll ROmi R Aa i

EES, T
KRR . WA PUMIERE; WRIR,; #Fd; BRI, &
FESES: R283 XHEFRERS. A

doi: 10. 3969/].issn.1001-1528. 2025. 08. 003

YR EE: 2024-11-10
E£WMAB. ERAKEFELSTH (31860349) ;

EEBN: BEE (199—), &, Git, NIZGAIHLL RS IF 5T .
« BIEIEE SOHELT (1968—),

gsau. edu. cn

2496

FRAZZ A i — 20 25 P S T P e AR A B AR A
HE ; Zongtit b
XEHS:

1001-1528(2025) 08-2496-11

HERHE TR E (18YFINAO72)
Tel: 13309393350, E-mail: 2649155080@ qq.com
o, W, BR, HEAES, NFAHAY R ER IR, Tel.

13519652912, E-mail: guoyh@



