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FiE &34 Agilent Poroshell 120 EC C #£(50 mm X 2. 1 mm, 1. 7 um) , w3 A8 A 4 0. 1% FERER& 6 5 mmol/ L Tk % — W B
(BB ZRAL) iRk 0.2 mL/ min, B & A 35 °C,#AHZH 5 pL; R AR F BT R(ESD, ER/ & FHX4a4, % 28 KA (MRM) .
ZER M DA A CARE R BRI S A 23.79 ~ 465. 60 ng / mL,24. 69 ~ 948. 15 ng / mL,24. 07 ~426.39 ng / mL LB A 5
HmAREEX A BAF(r=0.9994,0.999 6,0.999 1,n = 6) ;4 % E AL M F K IELE R RSD ¥/ T 3. 0%;-F ¥ At w5
A 4 94. 40% ,104. 829%,96. 23% ,RSD -3 1 2. 84%,2.19%,1. 08%(n = 9) JEE® AT 589 7 i 4 VE M AR AT ik e L& SLMEAF |
BEHE G, TR TR FMAT T 3 ﬂnﬂiﬁx LR A E M,
KR A ZHA0RAR & B BT R A A R A DA BAR A BARE A E

Simultaneous Determinatlon of Three Components in Yangyin Qingfei Mixture by

UPLC - MS/MS
LI Yingcai' , HUANG Hecheng' ,MA Wensi' ,YANG Ye’
(1. Kunming Institute of Food and Drug Control ,Kunming ,Yunnan,China 650032 ;
Yunnan,China  650500)

2. Kunming University of Science and Technology ,Kunming,

Abstract: Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UPLC - MS/MS)
method for the simultaneous determination of three active components (rehmanin D, harpagoside, and harpagos) in Yangyin Qingfei
Mixture. Methods The chromatographic column was Agilent Poroshell 120 EC C,; column (50 mm X 2.1 mm, 1.7 wm),the mobile
phase was 5 mmoL /L. ammonium acetate containing 0. 1% formic acid solution — methanol (gradient elution) ,the flow rate was
0.2 mL/ min, the column temperature was 35 °C,and the injection volume was 5 pL. Electrospray ionization (ESI) source was
performed in multiple reaction monitoring (MRM) mode by using positive and negative electrospray ionization. Results The linear
ranges of rehmanin D,harpagoside,and harpagos were 23.79 - 465. 60 ng/ml,24.69 — 948. 15 ng/mlL,and 24.07 - 426.39 ng/mL
(r=0.999 4,0.999 6,0.999 1,n=06) , respectively. The RSDs of precision, stability, and repeatability test results were all lower
than 3.0% (n = 6). The average recoveries of rehmanin D, harpagoside, and harpagos were 94.40%, 104. 82%, and 96.23% with
RSDs of 2.84%,2.19%,and 1.08% (n =9),respectively. Conclusion The established method is simple,rapid,and reproducible with
high accuracy,which can be used for the content determination of three active components in Yangyin Qingfei Mixture.

Key words: UPLC — MS/ MS; Yangyin Qingfei Mixture;rehmanin D ;harpagoside ; harpagos;content determination
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B RV (R ) — FERI 2000 < B > ARRA R R EE
N2 —) 3 Arium comfort IT 789 ## 2l 7K AY (Sartorius 2
F)) ; SONOREXRK 255 A 75 1 i Vi #% (72 % Bandelin
INTL AR 250 W, A% 33 kHz) .

1.2 iK%

Mo T DO R (HiE 45 112063 - 202103, 41
94.2%) , Wy ELAF X B8 i (L5 111729 - 201707, 46 &
96. 8% ) , iy LUk % B (L5 111730 - 202110, 26
96. 8%) , I FH HH 1 B 24 R E WIF AR B 5 B 8% (Thermo
Fisher 28 ], 34l ) 5 3% B Ml 4500 O M EH = L &
737 ML ey A RN W)L 4543 51 2203008, 21110294,
2203003)

2 HEE&ER
2.1 REKEG
2.1.1 Bit&tt

0,38 A« Agilent Poroshell 120 EC C,g # (50 mm X
2. 1mm,1. 7 um) ;i 80AH 7% 0. 1% B BRI 5 mmol. / L
TR B (A) — W (B) , 6 B2 V6 (0~ 1. 00 min B}
95%A, 2.00~5.00 min B} 5%A, 5.10 ~6.00 min Hf
95%A ) 3 i :0. 2 mL / min; AL IR : 35 C; HEAER .5 pl.
2.1.2 Jit&H

B R FE 5 B U B R R £ 550 °C;
K I B B TR B R R 4. 5 k V%5 < (Gas, ) :
50 Psi; 5l B IS (Gas, ) : 50 Psi; 20T < : 20 Psi; Wil
PR s 22 SO W I (MRM) o M8 4 D i LA o AR
MBS S B FR 1.

F1 BERSRIESH

Tab.1 MS parameters for each component

N Jair(m/z) EY 3 : b5 %4
#HF FaF (V) (eV)
WEFD  709.3  365.17,203. 1 198 50.0,47.0
AT 363.2  182.87,200.9 -93 -21.0,-19.0
BEMF 517.3 0 369.1°,203.2 215 29.0,37.0

EAHZEFRT,

Note:* refers to the quantitative ion.
2.2 BRHE&E

XoF HE St VS YA < BT D A T A EL AR T R
K10 5 R FRAE 20 B 10 mL RSP, i
IR FEA), BIAS L HE D A B W R R
BE Ay 9 h 117.75,120. 03, 106. 45 g / mL %5 BE 5
Vo A DR e L IR R VAR A A i, ] — 10 mL
AR, N 40% P IEESS  F25], BB D G T S
CUR A B e B 3 1. 177 5,1. 200 3,1. 064 5 ug / mL
FATRE A5 X6 L T

MBI AR  BURE S 0. 20 mL, B 50 mL 25 8,

40% I i, R AR B () 5%60h 250 W, 3% 4 33 kHz)
30 min, JL% , I140% W EEE 45, 4557 ,0. 22 wm S8 AR 6
b IR, B .

IFI 2 X G 8 AR e b D L BRI b 9 A ) At
TWRZY AR R BAPERE S 1, BUSR 2 S 40 oAl 7 W 25 44
PR IR 2, 28 B K BT 2 h, %, B8, inokoE
5% 500 mL, 75,

2.3 FHiEFER

L@ MR B2, 2 T X A A T A TR
BRI X 0 V09, 9 2. 1 300 3 56 2% 1 43 S ot R
E , R F MRM B H A5 B8 2647 Wil , 58 A5 20HEBR
ST o AR 7 TRORIT R A T 2035 v, 45 a0
T BRI ) — 50, TR R, L 234 S5 % B P A o ARG I
T g UL E 1,

LRMEC R RSB 2. 2100 FIRA X IR S IR
I, 40% FF B O R A 2R 471 U o U ) ) R
TRAVEW, HE 2. 150 F IR 45 1 | A4S 1l 43 ot it vk
(X,ng/ mL) R AL bR i fi 85 F X W TR (V) g9\ A
PRUEA TR A 25 R 2,

F2 BHOBUXRERER(n=6)

Tab.2 Results of the linear relation test of each component (r =6)

N

B =375 r AR (ng / mL)
®FEHD Y=475.33X +2962. 46 0.999 4 23.779 ~ 465. 60
e Y=1454.99X +8 666. 10 0.9996 24.69~948. 15
h eI Y=14779.75X +101431.00  0.999 1 24.07~426.39

S it B 55 0 PR S A 2 B 2. 2 T T VR G R R
rn VSV, FH 40% WP B2 R0 R, 46 2. 1 00 R IR B0 A5 44
FE o 43 AR W EE (S 7 N) SR 10 R0 3 s Al Jo 2k v B2 R o8
T BRFIAS I B o 45 S b B4 D A B W B G R
FR 23 %1 R 2.32,1.00, 0. 06 ng/ mL, ¥ I B 43 51 A
0.70,0.30,0. 02 ng/ mL.

o Py I O R F 50T N v D R L
Iy ELARA R B 43 91 235. 45,240, 61,212. 92 ng / mL
TR R R S, 2 2. 1 30 106 4% 143 SRR 5
6 U o 2 S B 1T D A BT (P LR 0 TR Y RSD 43
WA 0.61%,1.01%,1.22% (n = 6) , & WAL 4545 5%
RA4f,

T P e < TR i (1454 2203008 ) , 47k il 45 fit
WA, EER T 0517 0,2,4,6,8,12,24 hifH2 2. 1
T R SR A AR S o 25 R BT D RS T I AR
T T AR RSD 43310 1. 86%,0. 47%,2. 15%(n=17) ,
FEOR AR T AR 2 IR T I 24 hRRUE R R AT

PR BORE & (L5 2R 2203008) 6 43, 57
0.20 mL, #% 2. 2 0N Jy kil 2 ol it s v, 4% 2. 130
TR AR , THRREI AR A3 7 i A5 R BT D
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a b c
BRI/ cps BRIE / cps x 10° SRIE / cps x 10
3.0 2. 64 3.05
100 2.0
2.0
A 50 4 1.0
1.0
0 0 - e ¢/ min 0 t / min
12 3 4 5 1 2 3 4 5
BRIE [ eps x 10* BRI/ cps SRIE / cps
2.54
4.0 200
3.0 200 ! i
Ay 200 I 100
100
0 v - E . v - t / min 0 L) l”:." . . t / min 0 *‘.‘h 1 t/ min
1 2 3 4 5 1 2 3 4 5 1 2
BRI/ eps x 10° BRI/ cps x 104 R / cps x 10°
3.0 2.54 15.0 2. 64 3.05
2.0 10.0 10-0
B
1.0 5.0 5.0
0 L "’Jﬂ".ﬂh"‘:“ : gzl |/ min 0 - t/ min 0 L ¢/ min
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
BRJE / cps X 10° BEE / cps X 10* SRIE / eps x 104
10.0 2.53 8.01 2. 64 3.05
6.0 1 10.0
4.0
¢ 50 5.0
2.01
0 A v e < t / min 0 - - - - - ¢/ min 0 - - L — - t/ min
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
a. }HHFD b oBHF o BEHAF
ALA, WS RBEER (> HME HA) B ABEBER C ARBER
E1 MRM &iZHE

a. Rehmanin D b. Harpagoside

A, A,. Negative reference solution (lacking Rehmanniae Radix and Scrophulariae Radix,respectively)

c. Harpagos

B. Reference solution C. Test solution

Fig.1 MRM chromatograms

My L WA B S B RSD 435 1. 30%, 0. 62%,
0.97%(n =6) , KW L EEERL .

TR [N  IBORE i (FIE5 2k 2203008 )9 14, B35
0. 20 mL, K5 % AR L rr | e Jo o v B R A5 %o B I
TR, AT A B VA R, 2 2. 1 00 R AR A
FE TR IEE [RDSCR 25 5 0L 3 3.
2.4 HERmEENE

B3 b A s CHE = 43 0 S 2203008, 21110294,
2203003) 4% 2. 2550 )ikl il e 0. 20 mL,
Fi2 2. 101 56 A 2 2 W, AR ACTENE 5 RE 3R
RIS 1 1 i S5 R L 4

3 iFig
3.1 @ik

A5 PR T IE DR R, Sk 1 i sl
L EFEE 0. 1% IR WY 5 mmol / L LR EZAE K

70

R3 MELKIREER(n=9)
Tab.3 Results of the recovery test (n=9)

BA HEAE(ng) MAE() WET(g) WRE%)  X(%)  RSD(%)
REHD 6.798 2.355 9.051 95.67
6.798 4.710 11.330 9.2 9440 284
6.798 7.065 13.250 91.32
BEF 11.450 6.001 17.620 102.81
11.450 12000 23.970 1043 10482 219
11.450 18.000 30.770 107.33
BEKF 5.316 2.128 7.340 95.11
5.316 4,257 9,420 9%.41 9.3 108
5.316 6. 384 11.520 97.18
A, ARG BUAR B B2 BRI 25, 0 B ROR R

3.2 FiEFHMK

B B IR m /2363, 2[M-H]-
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*4 BEENEENELR(pg/mL,n=2)
Tab.4 Results of the content determination of each component

in samples (pg/mL,n =2)

et WFEHD RN IR AR
2203008 31.04 52.31 24.23
2111029A 22.82 33. 64 20.93
2203003 36. 10 90. 24 28.95

W T BT BEETEEESim/ 2493.3[M - H]-

MR FETF EEFHEAT , ME T ELE R m/ 2

387.2[M + Na]* e F &+, i L 2B m / 2

517.2[M + Na ] * #5385 F W B 0 B AU R 11

M 7 /B v, P EEL AR I B A X e o {1 B 5,

BT D IE B FRIC T AR AR e i B T 2R B 5 R 1

PEIE S B

3.3 REUAF . EBAERINE EERE

Fb 58 A ] AR B 43 %0 H 1 (10% , 20%, 30% , 40%,

50% ,60% ,80% , 100% ) % 42 PR 1y 5 0] , FH A 42 B

VSR A, b B D BN, 25 Ay i s i ) 9 7

VT 5 H AR AL AR B T 30% B, W AR AT 5 T8 iUA

g 5 AR AR B 409% I, 45 A6 W 6 T 35 4t i 7

BRI 4R 40% W BEAE S $2 JUA ) o LA ) 7S

FEHCTR] (15,20, 30,40, 60 min) % 4 BOSCR (9 5200

AL B 20 min B, BRI A2 AN RE B B 58 42 5 B 30,

40,60 min B, FREI B 53 1) B dk 25 S 280/ 0N o IS 3 75 4

HCEFE] 24 30 min.

3.4 HmEENE

LSRG BT S iR T 2 i () AR bR o 4[]

— TGRS 1 3 HEUAE S A TR, 45 G T Y

SRR KR(33.6~90.2 wg/ mL) , Al REEH T T2

J PR B2 o ) R B I S 2 S W

SR

3.5 FHiEiFEM

N RN e VA SO R P = N - G X SO T

() 6 HSURE 2t /0N, AT A 55 B 9 i 45 3910 7 o o 4 o 4 it

2%,

S 2% 30k
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