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ABSTRACT ;. AIM To develop a UPLC-MS/MS method for the simultaneous content determination of adenosine,
salidroside, chlorogenic acid, calycosin-7-0-B-D-glycoside, specnuezhenide, calycosin, formononetin, quercetin,
apigenin and astragaloside [V in Zhenqi Fuzheng Capsules ( Ligustri lucidi Fructus and Astragali Radix). METH-
ODS The analysis of methanol extract of this drug was performed on a 40 °C thermostatic Inertsutain C,; column
(75 mm x3.0 mm, 2 pm), with the mobile phase comprising of methanol-acetonitrile-4 mmol/L. ammonium ace-
tate flowing at 0. 5 mL/min in a gradient elution manner. RESULTS Ten constituents showed good linear rela-
tionships within their own ranges (r=0.996 0) , whose average recoveries were 95. 1% —104.3% with the RSDs
of less than 4. 20% . CONCLUSION This sensitive and specific method can be used for the rapid quality control
of Zhenqi Fuzheng Capsules.
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Ak pEse . AEIRAT (H ARG HEAH); BTI25D
SR (LB F ISR RE AR A )
KQ-400KDB A5 My A B4 M /5 g vk ds (Bl
B TR F]) s XW-80A HIYGEIRIE A4 (I
MRS ) o

B (At 58-61-7) . B 3% S B R 4 4 0 1
(k5 20633-674) | KL vl (45 39011-92-2) |
T EE (5 20575-579) Mk R (M5
117-39-5) . A3 E  (Ht45 520-36-5) X 5 31
T LR PHEAHARGRA R 25K H (i
5 0818-200103 ) |, &g i fig (it *5 0753-200111 ) |
TR ZE (HiE45 111703200501 ) |, B EH AT (4t
50781200311 ) S A&y v (6 £ 7 24 G IF 5T
Bt flt, S AR KT 8%, LT (it
121041-200302 ) . # K (it 5 974200106 ) K
CrEZg)y Yoskuk e d IR AL, i A 2 AR AR
EMFFRBEiRAL, fEFHEERIESR. FE. 21F.
HER . CRREYI @IS, Aok, vl gEkIE
e (CHON R IEZ B R A IR AR, #t5
J20150411 . J20150146, J20140807 . J20150142 .
J20150318, % 6 FiAHY T 12.5 g 4:24) .
2 HEE4ER
2.1 & %4 Inertsutain Cz fB3EHE (75 mm x
3.0 mm, 2 pm); FEiR 40 °C; WA A b O,

B I, CRE0.1% R 4 mmol/L Z,R%k,
BERE VRS (0 ~7 min, 10% ~ 55% A, 20% B,
70% ~25% C; 7 ~8 min, 55% A, 20% B, 25%
C); RBURE 0.5 mL/min; PEFERS plL,
2.2 FiEsH MEIZHEETE (ESD); 2N
T (MRM) #X; EfEFUHAR, 0~
1.5, 3.7~6.7 min Rt & F#, LR HESTF
R, U5 R4 500/5 500 Vi % Ak B
650 °C; 547K 137.90 kPa; ZE LS 344.74 kPa;
N 379. 21 kPa, SR 1,

®1 K4 MRM 5%

Tab.1 MRM parameters of various constituents

fRSEHL L/ TR/

)% MS m/z MS, m/z tp/min
eV
553 266.1 134.0  -72.0 -11.6 0.71
LLFORAT 299.1 118.8 -83.9 -18.7 1.09
25 R 353.1  191.0  -65.1 -19.4 1.17
EESEUEITE 447.3  285.2 69.0 21.5 2.40
B i 687.4  369.1 119. 1 20.8 3.00
EERWEEN 2831  268.0 -77.4 -27.0 4.58
T 22 301.1  150.9  -88.9 -30.7 4.64
B 260.1 117.0  -96.0 -42.8 5.30
WAL 267.1 2520  -88.0 -28.2 5.96
HHE 785.6  473.5 104.0 15.8 6. 90

2.3 MBRERSAE KBRS E R,
A E R MERPGEiR, BT 10 mL &
Hr, 50% HIEEEZY, 45 & BT 500 ng/mL, £15¢
K 5000 ng/mL ., £RJ5H2 40 ng/mL, FF 5 &
BT 2 500 ng/mL . 4 5T 100 000 ng/mL
B FIEE 500 ng/mL, AL 50 ng/mL, HitEz
% 40 ng/mL, Fr 3 F 500 ng/mlL. #F K H
5 000 ng/mLIYIE A X HE LIV &, K% B IGE &,
BT 10 mL 83T, 50% FEER R, BIAS,
2.4 BERERHE KBRS NEY 0.2 ¢
(A T2 edenl 1.0 g J5i2h41) , 10 mlL FI B
fif, PREFR, B HEE30 min, FEENE IR G T
L, B, BRI, 50% HEERRE 10 4%, 0.45 pm ff
FLUEMESE, Bf
2.5 MMEATBIERFE WAITHREIMTE, 4
SV 5 R P R L 0T (R B MR B o, 4R (247
TG T3 i 28 R WV U
2.6 FiEFEKR
2.6.1 LEMEHEE WPIPEX R X At
PGSR, 7E “2.17 F “2.27 AT A0,
R ULIE 1, AT 0B R R 7R 0 2H 530
T, FkLEERL.
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lfa J\i ﬂ,ﬂkJ\ - E“zq$nua”ﬁ%ﬁT®%ouﬁ§W§
LS &%% 67 A bR (X)), WA AR (Y) dE 7RI,
: q ﬂ ,\ ) ﬁﬁ%u%@w&wzpﬂmm:3w%ﬁﬁﬁm
1 [L he k& [ ol A IR IURL, S5 IL% 2, s

= T —— mmin WAMER T LR R BT,
i 2.6.3 AEE KK BCE xS W, 1
/\ A ’ 217 R “2.27 TAME T UERE 6 Uk, W AR
e . PL L RSDSMBIMBRTT 0.70% | LLEARAF 1.84% | G
Y e R 2.58% . B 5P M 2.21% . 5 4
1 \ . “ 2.79% . B SEE0.83% | Ml % 3.41% | =
ﬁ <A ﬂ‘ f Jk HE3.52% . PHIEE 1 32% | B2 27% |

L 15 37 6.7 £hmin ARG 5 B A
D. k% vi ¥ B P X R

LORTF 2. 2RI 3. SRR 4. BESTEM AT
5. FRLUt 6. BEREE 7. MR 8. FEE 9. UM
# 10, HEEHH
1. adenosine 2. salidroside 3. chlorogenic acid 4. calycosin-7-D-
B-D-glycoside 5. specnuezhenide 6. calycosin 7. formononetin
8. quercetin 9. apigenin 10. astragaloside [V

Bl JBERSRERETFRIEE

Fig.1 Extracted ion chromatograms of various constituents

2.6.4 BmEMIKE WERIBEESASEY (5
J20150411) 6 4y, & “2.47 TR )7 el 4 i
W, MRS A RSD 2y BN BR AT 3. 41% | 205t
KA 2.59% . kiR 4.57% . & & 5 95 1
1.82% . 454 v 4.65% . B3 5 3. 07% .
Wil 2 4.23% | 3R 3.69% . AR 3.51% |
WY 2.71% , RINZITEEE R

R2 BHESEKMEXR

Tab. 2 Linear relationships of various constituents

% EVEpy VYL (ng-mL ") r LOQ/(ng-mL"") LOD(ng-mL"")
5 Y=49.4X - 174 25 ~500 0.999 8 8.30 2.5
RSt Y=30.5X -1 850 250 ~5 000 0.999 8 30.0 12.5
SR Y =885X - 174 1~20 0.999 9 1.00 0.40

S S TR Y =2 610X - 158 000 125 ~2 500 0.996 0 0.25 0.08
Bt i Y=2.87X -1 690 1 000 ~20 000 0.998 5 200. 0 60.0
By S| Y =6 120X +33 100 25 ~500 0.998 8 0.10 0.05
Witz % Y =904X +396 1.5~30 0.998 4 1.25 0.53
HE Y=1710X +938 1-~20 0.999 5 0. 69 0.15
T Y =11 500X +45 000 10 ~200 0.999 7 0.05 0.02
GigieLiks Y=117X +15 200 200 ~4 000 0.996 3 0.33 0.10

2.6.5 foEMRE WA R EWR (S EAE 50% . 100% | 150% X IR G, P

J20150411) F2 B T 0, 4. 8, 12, 18, 24
h, AT RSD 3 AR 1. 57% | ZI50 K
1.25% . 4B iR 2.68% . E &% 5 % 15 3. 87% .
Frde vl 2.15% . B85 5 B 1.88% | it j &
2.41% | FEHE 2.30% . TR E 3. 15% |
A 1.27% , B 7 WOTE 24 h o faoE
KA

2.6.6  JNAERICRIRE RS RREURE S N A
(41t%5 J20150411) 0.2 g, AFE A 2 T AH N K
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=3 BRSO MERKRREESR (n=3)
Tab.3 Results of recovery tests for various constituents (n =3)
L% JFA R/ pg AR/ ug WA E/ g SR/ % RSD/%
:§:3 19.4 10.0 29.0 95.6 4.10
19.4 20.0 38.8 96. 8 3.21
19.4 30.0 47.9 95.1 2.48
LR 239. 1 120.0 356.6 97.9 0.98
239. 1 240. 0 476.5 98.9 1.79
239.1 360.0 585. 8 96.3 1.35
23 R 1.10 0.50 1.58 96.0 2.85
1. 10 1. 00 2.10 95.8 4.12
1. 10 1.50 2.62 101.2 3.42
ESY- Sy (GRS 387.4 200.0 585.0 98.8 0.73
387.4 400. 0 785.0 99. 4 1.05
387.4 600. 0 971. 8 97.4 2.26
fiegnics 1717.4 900. 0 2 630.9 101.5 3.12
1717.4 1 800. 0 3485.0 98.2 2. 14
1717.4 2 700. 0 4 395.8 99.2 1.72
B8 R 71.4 35.0 105.3 96.9 2.31
71.4 70.0 139.7 97.6 2.04
71.4 105.0 172.8 96. 6 1.31
Wit iz % 0. 54 0.25 0. 80 103.5 4.20
0. 54 0.50 1. 10 102. 6 3.33
0.54 0.75 1.32 103.9 3.42
FERE 0. 80 0.40 1.21 102. 1 2.58
0. 80 0. 80 1. 60 104.3 2.74
0. 80 1.20 2.05 104. 1 3.31
ERRE R 18. 83 10.0 28.6 97.6 3.56
18.83 20.0 39.0 100. 8 2.68
18.83 30.0 49.3 101.5 1.25
poy:elibes 160. 8 80.0 241.0 100.2 2.38
160. 8 160. 0 318.4 98.5 1.42
160. 8 240.0 395.8 97.9 1.21
x4 EBERHPEEENEER
Tab.4 Results of content determination of various constituents
AR (ugki ")
Vi e NN 2 = ==y o = i
ik i éli?; S %uj *11( %un# i e 22 sy Sy ] iy
K B VU BT %S GAER
J20150411 38.7 478.2 2.20 774. 8 3434.8 142. 8 1.08 1. 60 37.4 321.6
J20150146 108. 8 799.0 3.72 701. 4 3749.2 75.4 0.76 0.74 17.0 303.2
J20140807 109.7 2 459.2 2.90 603.0 3999.2 223.4 0.83 0.58 54.7 447. 4
J20150142 99.2 1322.2 1.96 536.2 4 700. 6 188. 6 0.98 1. 00 47.6 381.4
J20150318 175.0 1427.2 2.48 749. 8 3983.0 63.8 1.32 0.89 13.1 369.2

AR AL ARSI 5 T AN R AR B
W, e B B 45 B P R P ST, AR A A B
WIE . 5, RERBRASFECR IR SRR & 0l F
TS, ARAERIR o E A B AR, BREMEAR
R, BATHE,

UPLC-MS 2 B T Il (MRM) #aCHA R
Pefert. mRBUZR S, BT 8 E
RV R] S BRHER S . A SRR BT, A
TEIE B AT RAEEERLGY, Mo — R e s

BN RCRTEAE, B 1 AT A kAT 3 kY
e, MITPRIEA LA P A0 TE S A BT i 7
R, 3k RS A B AR R 2E B B He ], e A s
B, N5, & 0. 1% HERM BRI s, nf
T YL TR G U 88 5 YR B B A T e 8 R 1)
K, 78 min WEIZER T HARMEA PRI 58T o

ZE bRk, ASZE 7 UPLC-MS/MS 32 [a] i
e VTR IE RSB IR Y . 2L K1 iR, &
O EA A A AT . R T B S S A
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