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(1. MBI ¥R ESR, ¥ FF 435000; 2. A mHEERELA, # %7 435003)

E: BW  #57 UPLC-QQQ-MS/MS LRI E KB Z 4 F (BT . 606 . BRIES) dRRam, thRats, LY
T DT, SRR, DR, M. ASBHE Re. AR Rel, EFXEH . ASEH Rbl, SRR RS
w, FiE AW 70% B EAREOR Y 48T R A Agilent Zorbax SB-C i H (100 mmx2. 1 mm, 1.8 pm); JishK
(5 0.1% Z1%) -FHEE, BEEEVENG; AL 0.2 mL/min; #EIR 40 C; ESI B F I E 5 FA, £ &M%,
SR 2MESER AR X R B (7>0.998 3), FHHNAE AL 2 93.5% ~ 103.2% , RSD 0.9% ~1.9% .
it AR, RN, TTHTRBLER MR EE .
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Simultaneous determination of twelve constituents in Fengshi Antai Tablets by
UPLC-QQQ-MS/MS

CHEN Yu-hua', LU Song’”
(1. College of Medicine, Hubet Polytechnic University, Huangshi 435000, China; 2. Department of Rehabilitation, Huangshi Hospital of Traditional
Chinese Medicine, Huangshi 435003, China)

ABSTRACT: AIM To establish a UPLC-QQQ-MS/MS method for the simultaneous content determination of
ephedrine, pseudoephedrine, strychnine, brucine, chlorogenic acid, berberine, naringin, ginsenoside Re,
ginsenoside Rgl, icariin, ginsenoside Rbl and isoimperatorin in Fengshi Antai Tablets ( Strychni Semen,
Notopterygii Rhizoma et Radix , Ephedrae Herba , eic.). METHODS The analysis of 70% methanol extract of this
drug was performed on a 40 °C thermostatic Agilent Zorbax SB-C ; column (100 mmX2. I mm, 1.8 pum), with the
mobile phase comprising of water ( containing 0. 1% acetic acid) -methanol flowing at 0. 2 ml./min in a gradient
elution manner, and ESI source was adopted in positive mode with multiple-reaction monitoring. RESULTS
Twelve constituents showed good linear relationships within their own ranges (r>0.9983), whose average
recoveries were 93. 5% —103. 2% with the RSDs of 0. 9% —1.9%. CONCLUSION This simple, sensitive and
specific method can be used for the quality control of Fengshi Antai Tablets.
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UPLC-MS/MS H.A & R . & &R s
A, ATRCE 2R AW B A Y, AR
SRz N T R B2 R 22 B A s
PR, AR SEB0 R 2 7 1k (R B s K2 28 Rl
FRIRBh . ERFR AR B, LT, ek, &k
JRR | Fhe/NBEwR . Al . AR S NKETH
. AZR Rgl, AZHE1F Rbl, AZ B H Re
), DU PR IZ 0] B BTt R AR
1 #g
1.1 ALZE  Agilent 1290 & FERAH €% R 50, AL
B 6460 QQQ —H PUAT BTk iYL (3£ E Agilent 2
A]) 5 KS-9983-2 XU &5 2 A I iE VEHL (45 kHz,
500 W, FSM T A IR A R A ] ) ; XD205DU
R (G EHER - 2 A ) .
1.2 XA 5%y HBRKEM (S5 171241-
201809, 4l FF 100% ) . *h W2 th bk & o (4t 5
171237-201510, #f ¥ 99.8% ). + M T (=5
100240-200701, #fi £ 100% ) . D4k T (it 5
110706-200505, 4 £ 95.9% ) . &% JF R (4t 5
110753-202018, 4[FE 96. 8% ) . ThFR/NEER (L5
110713-201814, i ff 86.7% ) . Ml Jz 1% (4t 5
110722-201815, 4[JF 91.7% ) . R ¥4 (#5
110737-201516, 4l 94.2% ) . SEERETHIZE (S
110827-201812, 4fifEF 99.6% ) . AZ 4 Rgl (4l
5 110703-201933, 4 93.4% )., ANZ 21 Rbl
(k5 110704-202028, 4iJF 93.1% ), FIAZSBAF
Re (35 110754-202028, #EJEF 93.9% ) XfHR 14
W AP 2 S A E A B, KRR A (i
i FE I 254 R~ \], ik 180401, 180402; 1l
PRI IR 2500 A FR 2 &), b5 201911025 900 e
o 25 FRA R, L5 191101, 190604 ; i 24
AN A RAF, s 191114) , HEE, &
5. OIS (FEE Merck 24HE]) ; Ak

Milli-Q &4l KA 4

2 HiES&%R

2.1 AR SRERA A KEPRIGE IR R E L, £
PR PRI mk . A7 DT, IR . SR/
Bepl, ML, EBAEET . REAITHER . ASRHE
Rgl. AZ B H Rbl, AZ % H Re X M 5%
10 mg, & T 10 mL )i, 70% H Bk Bt 22 20
HS 1 mg/mL 459,/ BIAE % HEL 0. 02, 0.02,
0.5.0.5,20,1.0,20,1.0,02, 0.1, 0.1,
0.2 mL, & T[[— 50 mL &, 70% PR
ZIEE, $&5), WA oy BT v B 4 R 0. 42
0.47,. 13.14, 12.04, 39.08, 21.09, 40.02,
4.28, 2.00, 20.35, 2.27. 4.12 pg/mL Ay &
W, HKEHEE 1 mL £ 50 mL 2T, 70% F B
WRBEEZIE, 75, W,

2.2 BhXSmzRE & WO 10 B, BERAR,
KPR 0.4 g, BT 50 mL BT, 709% H i
FEALIE 20 min WEIEERE R ZIE, B, W,
HRELuEW, B,

2.3 UPLC % # Agilent Zorbax SB-C,, {1 3%
(100 mmx2.1 mm, 1.8 wm); VshHH 0. 1% £ R
(A) -l (B), BEEEVEME (0~7 min, 5%B; 7~
15 min, 5% ~70% B; 15~22 min, 70% ~ 100% B;
22~23 min, 100% ~5%B; 23~30 min, 5%B; 30~
35 min, 5% B); K& 0.2 mL/min; &
40 °C; HHEE 1 pl,

2.4 MS M4 HMmBIZE T, ES 7L
(ESI"), ZJiWail (MRM), ¥ 350 C; E1ik
PIE 740 psi (1 psi=0.133 kPa); THAEBUR
12 L/min, R 250 °C, 205 EERR R 22817
PTTIEAN, BRI (R R K PR RS AR e
B, SBRKEE e X, BRI 2
LR 1,

R1 BTX@NSH

Tab.1 Detection parameters for ion pairs

WAy i/ min FERE TR m/z EMEE X m/z S /v filFf# g/ eV
PRI 6. 457 166.0~148. 1 166.0~91. 1 65 8/36
)R 7.645 166. 0~ 148. 1 166.0~115. 1 70 8/28
LT 12. 008 335.2~183.9 335.2~155.9 210 40/50
DERTF 12.326 395.2~324.0 395.2~367. 1 135 30/30
LR 12. 700 355.0~163. 1 355.0~89. 1 70 10/60
/NEE, 14. 300 336.0~320. 1 336.0~292. 1 150 30/30
TR 14. 834 581.5~419. 1 581.5~272.9 70 8/28
ASRBH Re 16.479 969. 5~789. 3 969. 5~202. 8 300 50/50
AZBAF Rel 16. 597 823.5~643.2 823.5~203. 1 192 40/5
AT 17.017 677. 6~369. 0 677.6~531.0 80 10/30
ANBIFF Rbl 19.375 1131.5~365. 1 1131.5~198.3 135 70/60
LGS 20. 027 271.1~203. 1 271.1~147.1 60 10/31
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o e i
(x10% 5x105) x10°)
%-l 1 2% 2 0] 3
10 1.8 1o
0.9 1.6 :
0.8 14 35
0.7 |'2 3.0
0.6 1'0 25
0.5 0-8 2.0
04 . 15
0.3 0.6 .
0.2 04 1.0
0.1 0.2 0.5
12343567891011121314151617181920212223242526272829 123435678 91011121314151617181920212223242526272829 12343567891011121314151617181920212223242526272829
{/min {/min {/min
A RRFDR B. tyBRF IR C. REKETHR
109 (<109 107
55 4 4.0]" 5 2.0
5.0 1.8
45 35 1.6
40 3.0 14
2(5) 25 12 6
25 20 1.0
2.0 15 08
1.5 1.0 0.6
1.0 04
05 05 02
12345678 91011121314151617181920212223242526272829 12345678 91011121314151617181920212223242526272829 12345678 91011121314151617181920212223242526272829
t/min t/min t/min
D. £ E. 1 BER \ P RBR
it L i
S 2105
(<169 ; (<109 3 (I ! ) 9
gg 1.6 12
50 14 1
4.5 1.2 0.9
49 10 08
%(5) 038 06
. 0.5
30 0.6 23
}8 04 03
. 0.2
0.5 02 0.1
0 - 0,
13343678 91011121314131617181930212273242526277825 12345678 91011121314151617181920212223242526272825 13343678 9101112131051617181920212223242526272825 '
{/min {/min {/min
i G. T H. B 1 EHT
HH P *
x10%) <10%) (<109
5.0 10 11 12
2.2 20
45 2.0 :
’ 1.8
4.0 1.8 :
35 1.6 1.6
30 1.4 1.4
25 1.2 12
20 1.0 1.0
' 0.8 0.8
15 0.6 0.6
1.0 0.4 04
0.5 02 02
e_— e A .
12343567891011121314151617181920212223242526272829 12343567891011121314131617181920712223242526272839 1234567891011121314151617181920212223242526272829
{/min {/min {/min
. ABEHRel K. ABBHRe L. AZR2HRbl
LOREEDL 2. DORREEOE 3. REKATIHER 4. LT 5. /MEERL 6. SR 7. BARTFI 8. M 9. EFEY 100 AS
B Rgl 11. AZRAF Re 12. AZ R Rbl
1. ephedrine 2. pseudoephedrine 3. isoimperatorin 4. strychnine 5. berberine 6. chlorogenic acid 7. tracineine 8. naringin

9. icariin

2.6 ZMFEZER

W 1.0, 0.5, 0.
10 mL &

598

10. ginsenoside Rgl

11.

ginsenoside Re

12. ginsenoside Rbl
E1 &RSEREFRE

Fig.1 Total ion current chromatograms of various constituents
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T2 BRIEEXR
Tab.2 Linear relationships of various constituents

)% [ =5 ML/ (ng-mL ") KRR/ (ng-mL™") ERBR/ (ng-mL™")
JR A Y=18 817.27X-505. 57 0.999 4 0.93~93.44 0.02 0.08
PR IRR BT Y=20 568. 73X+868. 32 0.998 9 0.85~84.95 0.21 0.72
+T Y=473. 44X-247.33 0.999 7 26.29~2 628. 80 0.79 2.62
BT Y=423.91X+781. 96 0.999 8 24.07~2 407. 09 0.79 2.62
2 J5R Y=124.79X+254. 50 0.999 5 79.07~7 960. 83 13.75 45.83
JNBERK Y=14 279.75X+2 364. 11 0.999 6 42.17~4 217.09 0.57 1.89
Tolt Bz 5 Y=13.87X-213.38 0.998 3 80. 04~8 003. 58 10. 43 34.77
AS BT Re Y=251.72X-159. 83 0.999 3 8.563 4~856. 34 0.22 0.75
AZ BT Rgl Y=358. 03X-56. 39 0.999 4 4.00~399. 54 0.11 0.38
R Y=42.17X-48.30 0.999 6 40. 69~4 069. 44 9.20 30. 67
ANZBH Rbl Y=394. 24X+668. 24 0.998 7 4.54~454. 40 0.15 0.49
LG ES Y=163. 69X+322. 07 0.999 4 40. 69~4 069. 44 2.05 6.82
2.7 ARFEERE O OREWWIC “2.17 WURFXES  9F Rgl, BEETT. ASRAT Rbl, REUHTHI R

VW1 pL, 7E “2.37 “2.47 ISET HERENNGE 6
W, AR R . PHRR B, LT, Sk,
GRIRIR . NEEB, M H . AZSEH Re, ASE
1 Rgl . EHFEET, ASR1F Rbl, FREUATHH R %
m A RSD 23 % 0.9% . 1.1% . 0.7% . 0.6% .
1.0% ., 1.1%. 0.8%. 0.6%. 0.7% . 0.5% .
0.2% . 1.0% , FERAAUAHRE 2 K4

2.8 FHE MR HUE—HL A (Ht 180401)
i “2.27 WUR Ik PAT & 6 i W, TE
“2.37 “2.47 TAMET HEREIE, IAS R EA
PORREEIR . A7 DTk, SRR . /NEERL
A, AS A Re. ASRAT Rgl . EFEE
ANZ B Rbl, R EUHI#H &R & &= RSD 20l 4

0.4% . 0.5% . 0.8% . 0.4% . 0.5% . 0.3% .
0.9% . 1.0% . 0.7% . 0.9% . 1.0% . 0.2%, %
WO kB M R AT

2.9 A MKE HE—HRA (5 180401)

e “2.27 WURrkl s, 7o, 1, 2,
4.8, 16, 24 h{E “2.37 “2.47 TRSAET FERED
A, DA RE . PHRR B, LT, SEk o,
SRR, NEEG, M. AS AT Re, AS R

AL RSD 2%~ 1.1% . 1.0% . 0.9% . 1.2% .
0.6% . 1.2% . 1.2% . 1.1%. 1.5% . 0.8% .
0.8% . 1.2% , FKHIFWTE 24 h WERGEMER I,
2.10 AeAfepkFaRE B & R E Y A
(L5 180401) 10 v, WFRLANNY, HEZFRHC 9 47,
By 0.2 g, BT 50 mL ST, HEMA “2.1
W4 0.8, 1.0, 1.2 mL, &A/KFEF17
34y, 70% HEEHE S ALFE 20 min B EZE, #
5], uEad, ERELUEWL, fE “2.37 “2.47 WK
HEREM G, TR RIOR, 2558, RREGL, DhRR
W, BT, DT SRR, NBEmL, MR
. ASHEH Re, AZRBH Rgl, EFEH. A
Z A Rbl, S RRATHA 2 7 Y A [ 4300
93.51% . 101.6% . 99.6% . 97.1% . 96.5% . 101.2% .
102.3% . 95.3%, 103.2% . 100.2% . 98.7% . 99.3%,
RSD 43 %1} 0.9% . 1.9% . 1.7% . 0.8% . 0.8% .
1%, 1.2% , 1.1% ., 0.9% . 1.2% . 1.1% , 1.2%,
2,11 #smaEalE B4 NET R 6 fiA I,
e “2.27 WU kil At mm ik, BHrAT 2
Oy, T8 “2.37 “2.47 T NHERENE, SMRE
IE AR, S5RILE 3,

R3I BHASENELER (n=2)

Tab.3 Results of content determination of various constituents (rn=2)

T/ (pgg)

WS R RER LT DRFH SR VR WLE ASEfRe WD Rg EEEF ABGHRN  REGINE
180401 6.27 5.87 230. 65 237.34  383.89 27.18 14. 82 4.89 1.45 6.36 1.56 9.01
180402 5.51 6.29 206.73 225.29  398.82 9.03 16.30 5.14 2.86 10. 98 1.04 10. 15
20191102 1.77 7.74 256.05 278.35  329.29 14.85 26.68 5.57 6. 16 10. 17 3.90 15.24
191101 2.83 5.31 209. 14 136.43  645.56 16.22 13. 68 11. 64 9.01 14.96 5.54 14.34
190604 7.59 4.58 114. 66 93,78 351.34 14.69 42.39 8.79 2.81 10. 01 4. 66 11.05
191114 3.45 8. 88 84. 44 166.07 301.21 17.59 13.87 6.93 3.76 6.25 3. 14 12.56
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3 itie (5] 2 . EORMIE & ROR 2% K h G S b )].
SRR R, o DR ORI T 4 53 e A .
~ IS s (6] I A, W, BBE, S HPLC W E KO % g A
E_ s 22 By 5 IS4 % Tj- 5 ﬁ»ﬁ | e d #
PRI RE TR, w2 R 8 7 T ETRALH RG] 28T A, 2007, 27
EVE, YA PG R 5% B, P BEH BB, (5): 757-759.
m A ESEELT LG, (7] Aporaks. WU B BOROH (o 3k R RG22 26 H ol i
ARSZE DIK-FEE . K (5 0.1% FiR) -FiE, . REAERL)]. hEZE, 2016, 25(23): 71-73.
K (F0.1%Z8R) -HE. K (& 10 mmol/L Bl [ 81 PN REES, y5 BN 25 REk b e i 1 BT e
W) - IEIN, A L 5 K A TR, 2019, 35(4) < 2812
’ - [9] % I, I W, % B, % LC-MS/MS B[ Bl & s
> 73y 23 I\ =7
i, 7;ZIJ'E7KT?EPJJFIAZ@&EE»&5'J4§4JG FYET PR 1R RANT ). FRZE, 2018, 40(1) s 105-109.
b, T4 A M iR, TEhERRR TR . IR (0] pER. w1 %, wmE, 4. UPLC-MS/MS [
PHRREERAE K (& 0.1% Z1R) -H Pt v il 43 29 JiF ST E R 10 RS T]. RS, 2017, 39(7)
Wif, RIE, BT HRBUAR (K. 50% FEE, 1398-1402.
=18 s IR ks e _ I [G] Fsk S| 2 2
700 F ORI EE) 4 HCRE R (10, 200 30, [11] ?@Uﬂf, I‘Hmkﬁ, {‘é‘*j:‘%ﬂ, 4 LC-MS/MS ¥ [A] i il o 5%
. . . . e Y ML T R 14 BB L], P OLZE, 2017, 39(8):
40 min) , A 70% PRI BT k% B 1616-1620.
ARFE 20 min J5 & RIS A, BEATIE, BHX (o) w o swmm, 2w % Le-Ms/MS BRI S
SRR £ TR 70% W AR A 4 B 20 min, J7PH5 HOR R J7 P B WAL 6 Rl AN (1], R Z,
EoMMNBLERLZRT, FHIFTEERK 2019, 41(2): 270-274.
K, DIGERR IR (301.21~645.56 pg/g), HH [13] /%%if;];; ;ﬂt, sﬁmi[ T&J“ Ig;cz-ixgsms ‘(ilﬁlﬁﬂ“(‘«ﬂﬂnz
’ AT A 4 i 1] 2z, 2020, 42(7):
W+ 1T (84.44 ~256.05 pe/g) . 4k T oA I;lg_lmo ’ ' )
(93.78~278.35 pg/g), ZFB/NCNAZSREHE (4] proper, 5K, WEB, % LCMS-MS HERMIE # 1
Rbl (1.04~5.54 pe/g) ., BARGERIZTEBITAHh VESHRORIEE I CRW R 5 FORAY (0], TRz, 2015, 37
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