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Determination of astragaloside IV, chlorogenic acid, ginsenosides Rg;, Rb;, and
notoginsenoside R, in Tongji No. 2 granules by HPLC-MS/MS
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1. Department of Pharmacy, Shanghai Tongji Hospital, Shanghai 200065, China
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Abstract: Objective To establish an LC-MS/MS method for simultaneous determination of five compounds (astragaloside IV,
chlorogenic acid, ginsenosides Rg;, Rb;, and notoginsenoside R;) in Tongji No. 2 granules. Methods The chromatographic
separation was carried out on a YMC-Pack Pro Cg column (150 mm x 4.6 mm, 5 pm) eluted in a gradient program. The mobile phase
consisted of water containing 0.1% formic acid-acetonitrile containing 0.1% formic acid. The mass spectra were obtained by Agilent
QQQ triple quad mass spectrometer with electrospray ionization source in negative ion mode. Monitoring ions are m/z 829
(astragaloside 1V), m/z 353 (chlorogenic acid), m/z 845 (ginsenosides Rg;), m/z 1 108 (ginsenosides Rb;), and m/z 932
(notoginsenoside R;). Results The linear ranges for astragaloside IV, chlorogenic acid, ginsenosides Rg, ginsenosides Rb;, and
notoginsenoside R; were 0.075-2.4, 0.95— 30.3, 1.71— 54.72, 1.12— 35.92, and 0.45 — 14.28 pg/mL. Conclusion The established
method is convenient, sensitive, and accurate. It can be used for the determination of the contents of the main active ingredients in
Tongji No. 2 granules for quality control.
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1.1 48§

Agilent QQQ i AH €& 1 / B B A%, L
G1311A BIPUICHIEE, G1322A BIAHL, G1367B
R A AR, G1316A BUFEIRAN; G6410B Hl =
FRIDEDU AT i, LA HL Mt 25 5 MassHunter T {F
vl (32[ Agilent 22 7]); Millipore Simplicity 185 74
4l /K 245 (3£ E Millipore 23 7)) ; Sartorius BP211D
K (% [E Sartorius A7) ). Vortex Genie 2 B JiEIR
EaEes (32 Vortex A ] ); TG16-WS & 20 ik 2
DOHL CRERICAF]D .

12 iK%

SRR L (LS 110753-201314, JFiE )
B 96.6%). —-BEF R, AN (S 110745-
200617, #ifEARPRH, L 100%11). AS 21T Rg
SRS (65 110703-201128, J5iE40 %8 93.4%).
ANZ B4 Rby AR (5 110704-201223, FiiEsy
£795.9%), RS (A5 110781-200613,
SEEEAARIT, LA 100%11) 406 B A A 5 24 s
SEWFITRE, LM R Ay B4l (SE[E TEDIA 2],
KA BHRZEK, Halmoh ot ale [R5 2 5
B HH [R5 B B 25 7 B AL, b5 LOT1305384.
LOT1311302. LOT1402307.

2 HESHR
2.1 BIiEEH

ik YMC-Pack Pro Cg A (150 mmX 4.6
mm, 5 um), WAL A-0.1% IR KW,
B-0.1%M R LN, RHBLEEVED, BARE WA 1. AR
Uit 0.4 mL/min, F9E 32 °C, #EFfE 1 L.

22 FRIEEMH

BT BSL B Fp ok £ e AR
BIE LA 4 000 V; FEEETE 350 C; T
SAMAEFRVLE 9 L/min; 25408 (N Jk7) 241.32 kPa;
FH 7 O B A (SIMD, SR 2.
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Table 1 Gradient of mobile phase
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Table 2 MRM parameters for detection

GRE7] mlz gV AEMV/V
2% R IR 353 105 200
—LEH R, 932 135 200
ANZ B Rg 845 145 200
NS RFH Rb, 1108 135 200
Eekikci 829 115 200

2.3 AEHE
2301 WHEEE R HIS R A RIS ER 5.05
mg. LR 4.76 mg. AS 2 Rg 4.56 mg. A
Z 521 Rby 4.49 mg. 35 & H T 4.80 mg X E 10
mL &, DR RS e BRI, #7558
HepEm. =R R, AZ21 Rg. ASET
Rb; 2B TR IR B2 23024 0.505. 0.476. 0.456.
0.449. 0.480 mg/mL X} S VTR o
2.3.2 PRI EIS R PRI 2 5 R
250.5g, WH2), & 10 mL =T, I 50%FEEE %)
B, A G AR 30 min, AEIE . AL
PN, P24 I H 1 mL E B0, 13 000 r/min
B0 10 min, BBV S pL, WRZIAHE 1 mL, &
L JEHERE (200 fE5HFE ).
233 [ITERE S EI R H AT Ee AN
X SR P TP T R it o s 9 6 R
24 AGENHIRIE

a3 IO RO L BRI A B R G
BE, 0B (B 1. 45508 1A, BITERE
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Fig. 1 Mass chromatogram of negative sample (A),
references (B), and test sample (C)
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5 PiORT RS, B PIG 3 NIKREE, A
Ff 6 X, RSD fH/ 22k iR (2.22%. 1.95%.
4.85%). =-LEIF Ry (3.22%. 2.51%. 1.88%).
ANZ B Re (5.44%. 3.22%. 6.49%). NS
Rb; (4.26%. 2.15%. 4.16%). THEH T (3.88%.
6.44%- 8.55%), i NG HM E LK.

x3 EMZSHIEE

Table 3 Standard Curve and linear range

waEY) MV (ugmL ™ LR r
N7y 0.95~30.3 Y=24442.01.X—15047.6 0.999 66
=BREHFR, 0.45~14.28 Y=4300.18X—839.20 0.999 55
ANZ B Rg 1.71~54.72 Y=11129.93X—8 069.29 0.999 65
ANZ AT Rb, 1.12~35.92 Y=5735.89.01X—12 833.37 0.999 59
ek 0.075~2.4 Y=57 863.99X—1 778.32 0.999 82
27 FBEM k4 EWRRRGER
B A —HEvk (LOT1305384) FEMy, & “2.3” Table 4 Results of recovery test
TP RE A, TS R 80E 04 4 h J I gy TRRECMAR WEE EMCR
Be, FEARALAAE FOIE, 4505 5 R H AR T i heg g g /% i
4 UL RSD 43314 9.30%- 2.64%- 12.34%. N 636 3.03 955 10528  2.59
8.95%. 9.22%. FUIALIANIAWA 4 h WEEE. 6.06 1413 117.09  1.83
28 TGN 12.12 19.02 104.46  1.98
B [A]—Hk 7k (LOT1305384) KENL 6 4y, $292.37 =LRER 1.23 143 258 9441  3.59
IPEGI R, AEUAA A T lE AR, o 28 375 9629 448
AR AT RSD {45 5 RSD (A4 B4R 571723 10508 545
1% 1.95%. =H21F Ri2.51%. AZ21F Rg; 3.22%- ANZEHRg 706 547 1301 10878  1.56
A%%’élb_ﬁ: Rb; 2.15%- ﬁ%qﬂ:ﬁ: 6.44%, 10.94 19.37 110.87 2.73
2.9 ﬂﬂ*i@ qﬁﬁfﬂ*ﬁ%ﬂfﬁlﬁgﬁ 21.89  29.52 102.60 4.34
FESFER S (LOT1305384) KEM 3 4, AZREIFRb; 435 359 803 10251 464
IR BUREEEIMAE T 3 AUBE IR IR, 781200 10663 28
“227 WUFHAE. REONELEUERE 3 K, TSR, H3T 195 T8 362
SR 4, WA 0.12 024 038 10833  3.98
210 HEEAENE 048  0.62 10375  3.35
096 106 9792 2.64
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“2.37 TN AR AR ATR, 1% “227 sk
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3.1 JREhERYIERE

R SR, S5 5% 300, 23R

M CNE-FIRAL 2 P TP - TR B KW R
LIRSS« g5 R WoR, ERUK (0.1%
IR -2 iE (0.1%TIR) A Fsh 4 AF R, B
Vel 5 koo BERORGS » n] k2 A VAT R
RIS, S RIBSE, Ak A A &2 A1)
Sy BIR],  H E O At .

x5 HRNELER n=3)
Table S Contents of samples (n = 3)

H kR —tEHR AZ B Rg
TR0 ¥ (ugg")  RSD/% TR B (ugg ) RSD/%  JRESH/(uge’)  RSD/%
LOT1305384 2373.84+18.86 0.79 497.76 £ 12.64 2.54 2 678.84+44.21 1.65
LOT1311302 2754.07+£134.58 4.89 51590+ 3.92 0.76 2467.11+86.15 3.49
LOT1402307 1961.78+8.10 0.41 512.084+9.84 1.92 3135.15+£14.72 0.47
. NS AT Rb, W
T H/(ugg")  RSD/% T Hpeg ") RSD/%
LOT1305384 1657.46419.12 1.15 48.7542.19 4.50
LOT1311302 15162247411 4.89 42.8740.37 0.87
LOT1402307 1987.42434.17 1.72 1961.78+8.10 0.41
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