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[FE] BHy #57 HPLC-MS/MS JrikilleE B 8 e pikish 5 Mkl n & . ik @ik sk a8 Kromasil
Cis ¥ (4.6 mmx150 mmx4.6 mm,5 um,100 A), FaIH A FEE(A)-0.1 % R (B), A ¥R (0 ~ 20 min, 35% A; 20 ~ 40 min,
45% A), TR 1.0 ml/min, #EIE R 25 C; BS54 A mE %S B B R (EST ) 7B F4#, 22 5o Wi (MRMO BRGNS F
FEERASIN 9 88 X AT m/z 609.1—300.1, 4 2B A SEMH T m/z 463.0—-300.1, Hit 2 m/z 301.0-151.0, KEERE m/z
285.0—132.9, L5 5 NEUSE—E W P S T FRUEAT RAFIIERMESC R, AR BN + 39>0.999 1; SFHIEE i S 4
100.63 % ~ 102.81 % Z[8], RSD JEFEITE 0.67 % ~ 2.07 %, 10 #HLEE Wik T | &2 . S 1. M BRI RE R
B £ B 5 45 R0 1 A 32.23 ~ 479.83, 0.291 ~ 1.825, 11.44 ~ 20.54, 6.32 ~ 18.41, 3.46 ~ 6.51 ug/g. #&i @ 7Y HPLC-
MS/MS 35 R R LR MR, 18 A [ B E B E Wk 5 R R i & 2
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Simultaneous determination of five flavonoids in Ganmao’an granules by
HPLC-MS/MS

CHEN Fangjian'?, LUO Jingian', WANG Zhijun', HU Yeshuai', SUN Yuxin’, SONG Hongjie'(1. Department of Pharmacy, The
First Affiliated Hospital of Naval Medical University, Shanghai 200433, China; 2. Department of Pharmacy, Geriatric Nursing
Hospital of Huangpu District, Shanghai 200010, China; 3. Department of Pharmacy, Yuyuan Sub-district Community Health
Service Center of Huangpu District, Shanghai 200010, China)

[Abstract] Objective To develop a high performance liquid chromatography-tandem mass spectrometry (HPLC-
MS/MS) method for simultaneous determination of five flavonoids in Ganmao’an granules (GMA). Methods Chromatographic
separation was achieved on a Kromasil C;g Column (150 mmx 4.6 mm,5 um,100 A), which was eluted with methanol (A)-0.1 %
formic acid (B) at the flow rate of 1.0 ml/min. The gradient condition was as follows: 0-20 min, 35% A, and 20-40 min, 45% A.
The column temperature was 25 °C. Analytes were detected using a triple quadrupole tandem mass spectrometer equipped with an
electrospray ionization source in the negative ion scanning. The multiple reaction monitoring mode was used for qualitative
analysis. For each flavonoid, two precursor ion/product ion transitions were chosen: lutin m/z 609.1—300.1, hyperin and
isoquercitrin m/z 463.0—300.1, quercetin m/z 301.0—151.0, luteolin m/z 285.0—132.9. Results Five flavonoids showed the good
relationships within their own concentration ranges (correlation coefficient 7>0.999 1), whose average recoveries were in the range
0f 100.63 %-102.81 % with RSDs of 0.67 %-2.07 %. The content results of rutin, hyperoside, isoquercetin, quercetin, and luteolin in
10 batches of GMA were 32.23-479.83, 0.291-1.825, 11.44-20.54, 6.32-18.41, 3.46-6.51 pg/g, respectively. Conclusion The
results indicated that the developed method was sensitive, accurate and could provide excellent specificity for simultaneous
determination of five flavonoids in GMA.

[Key words] HPLC-MS/MS; Ganmao’an granules; rutin; hyperin; isoquercitrin; quercetin; luteolin
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Agilent Technologies 6410 Triple Quad LC/MS
X, Tt L) Triple Quad B.02.01(B2043.12) %k #i b 3t
B (36 FE 22BN ] )5 XS205DU HL, 1 K- (Fii -+
MERE ) -HER) 22543 FRA 7] ) ; DL-720A 75 37
veas(HZAEEA R A .
12 &%

& E 2 FURL (A B e N il R 45 110418,
110704, 111025, 111121, 111130, 111221, 120131,
120201, 120207, 120214); 7 T % B8 & ([ £

2R E TS BE, I UV I E, AL 92.5 %
i1, #E5: 100080-200707); 4= 22 #k 4 X} B i (+p
g e i g B, AL R, S iElL 93.9 %
T, 452 111521-201004 ) 5 A 2R 528 X6 1y (o [
B2y SR E ST e, HE e H, it 111520-
200504 )5 Hi iz 25 0k B (rb B 2 R F 5
B, Bt B AL S 100081-200406) 5 54 2
T R Ol 0 = 30 R A= W o o A BR A |, 4l
>99.0 %, 4t 5 : MUST-10021901); F % g {5, 13 41 ;
FR M 53 Hrlis KR ZE 1R K o

2 FEEHER

2.1 B &
21,1 X HA A A

GBS T A ge BT L S AT L M R R
R R B ZENT R S A5 A i, FH R IS A, $2 50, A5 IO
% 500 pg/ml X BRI A5V, 43 SRS 25 B HL 5
X S A WA o, W R BE AN R s A3 e T
0.25. 0.50. 1.00. 2.00. 4.00. 6.00. 8.00 pg/ml, 4:%%
Bk FF 0.002. 0.008. 0.020. 0.032. 0.044. 0.056.
0.080 pg/ml, 4 K2 1 0.03. 0.10. 0.25. 0.45. 0.65.
0.95. 2.00 pg/ml, #if 2 2 0.02, 0.10, 0.20. 0.30,
0.40. 0.60., 0.70 pg/ml, AKFEFZ 0.012, 0.026, 0.040,
0.054. 0.082. 0.096. 0.200 pg/ml AYEA X IR AW
2.1.2 A

P C AR AR B R P2 O AT URE L 2
0.5 g, K& FRE, BRI, I 70 % HEE 35 ml,
FEHEI 30 min, A, SLUE, SEIRIN 70 Y% B TROE
2% 50 ml, #25), HGFLUERE(0.45 pm) U8, RITS
22 &Sk i

{3 254 >R A Kromasil C 5(4.6 mmx150 mm,
5 um, 100 A) (5% FHEE(A)- 0.1 % R (B)YER
WBhAH, #% 0~ 20 min, 35 % A; 20 ~ 40 min, 45 %
A BREEBEME

FiE S5 Mm% 1 2 (EST)E: B4
1R 3.0 kV; “URIEREE 350 C, SR #E 10 L/min,
A AE 35 psic 2 WAL (MRM) IS, 5 Fh
ARSI A B T4 5T m/z 609.1—-300.1, 4228k
TR B 1 m/z 463.0300.1. M 2 m/z 301.0—
151.0, KFRF R m/z 285.0—132.9,
23 FEFER
2.3.1 KRR PR

KBRS, BRI G Y IR
FH 70% BSR4 T 2R G0 HG R, 43 0l LA AR M L
(S/N)ZET 3 F1 10 B 5 4 A 4G B A B
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GERILE 1,
232 &MuIELL

R 2,107 IR E A S FP AR R 43 1Y
X B RSV, BE 2,27 TR RN, 10 A1
DU 2H 3 oy e Yo AR A R AL A Ay A J
W BE (X, ng/ml), PAARAR TR (Y), #FAT 2k [m]
T, PR BRI C R B AR AR 1, R S
Tl B T 5 0 A 45 11 R VI PRl P 2 R 2R MG 2R
233 MEERE

2% W B A R (JiE S 120131), l|R<2.27
TR A, VERE, LR E 5 ALESEE 5 d, id
SRS I A 4 v e T FRBRLAR AL, TFREEH L H TR
RSD. Z5HGoR, BT . & 22pkty . Sttt #it
AR B EZ A H S % B RSD 435124 1.09 %,
1.42 %. 1.69 %. 0.86 %. 1.27 %(n=5), H [Al}5 %
RSD 2345114 1.85 %, 1.76 %. 1.43 %. 2.01 %. 1.90 %
(n=5), FWLAHE 2 B R AT
234 EEMERE

B —41 SR 8 (S 120131)5 43, %5 0.5 g,
KRR, B 2.1.27 30 R 5 gl a8 bl i s e, 1R
“2.27 W ERAE, HERE, W 0 AR RO, JEEAT
TENE, GRER, T B2k S
Wt AR R RLZR ) 5 E 53510 260.16., 1.84, 1976,

13.39. 3.73 pg/g(n=5), RSD 43510 1.51 %. 1.73 %,
0.90 %. 1.44 %, 1.68 %(n=5), FEHH J5 ¥k ) & &2 1
RA4f,
2.3.5  JEEENSCRIR L

HCEL 0 e R (L5 120131)9 7, B2
0.5 g, KB PRI, 25 MG 2 I AT B I & VO =
o8 L OB S PO A A Y R A S T
140.00 pg. 422 HkH 0.90 pg. S 1 10.00 pg.
it e 2 7.00 pug. ARERELE 1.90 pg B4 IR I 4%
W, 4% 2,127 T ()7 vk A A S L, 2.2
T A, HERE, D e TE FRRR A8, 3 F AR [Tl
R GEREIR, T S4BT SR M R
FIA J2 5 2R 1) 89 A T3 53 5014+ 102.06%
101.60%. 100.63%. 102.81%. 101.80%(n=9), RSD
AR 1.56%. 1.93%. 0.67%. 2.07%. 1.84%(n=9)
23.6 HEMEENE

B 10 AL B E LR, 43 54 < 2.1.27 3
Y T A SV R, R 227 T R, it
B, I 5 D TR AL, RS o, 25 SR IR 2,

3 g
3.1 MS/MS &4tk
N T RAF R AR MS 255, Ak 1R )

F1 STHEERIHEESTE HXRY. &MeE. RURFAEER

MT Y=24 527X-162.17 0.999 7 250 ~ 8 000 0.025 0.50
ErE2; SEs Y=34 123X-1.738 1 0.999 1 2~80 0.005 0.01
S e Y=29 935X+1 597.80 0.999 1 30 ~2000 0.02 0.50

MR R Y=19 667X+370.71 0.999 2 20 ~ 700 0.02 0.10
RIBFR ¥=33 076X-177.98 0.999 7 12 ~200 0.005 0.01

*2 TRMSBREZTBESENELR (35, n=3)

e T 4y S5 S Mt b R REERER
F &H(pg/g) RSD(%) &aE(ug/g) RSD(%)  FE(pg/g) RSD(%) & (ug/g) RSD(%) & (ug/g) RSD(%)

110418 479.83+1.99 0.41 0.855+0.004 0.49 20.54+0.25 1.23 14.83+0.05 0.31 3.46+0.06 1.70
110704 198.98+3.01 1.52 0.596+0.006 1.05 11.79+£0.20 1.68 15.31+0.13 0.86 4.51+0.01 0.19
111025 32.23+0.26 0.83 0.993+0.012 1.26 13.31+0.00 0.02 6.53+0.04 0.55 5.15+0.08 1.58
111121 69.18+1.03 1.51 0.499+0.006 1.26 13.36+0.21 1.56 8.04+0.14 1.69 5.65+0.07 1.19
111130 67.53+0.27 0.40 0.533+0.008 1.57 13.36+0.21 1.54 7.48+0.12 1.62 5.4240.06 1.15
111221  275.3843.61 1.31 0.291+0.002 0.73 11.44+0.02 0.21 15.74+0.02 0.14 6.51+0.02 0.24
120131  264.55+0.51 0.19 1.8254+0.012 0.68 20.29+0.04 0.17 13.66+0.02 1.52 3.78+0.01 0.26
120201  239.19+1.55 0.65 0.593+0.010 1.76 18.95+0.06 0.33 18.41+0.21 1.16 3.86+0.03 0.81
120207 109.20+2.14 1.97 0.503+0.004 0.83 18.00+0.21 1.16 6.72+0.08 1.22 4.21+0.02 0.37

120214 108.93+0.59 0.54 0.461+0.002 0.45 17.67+0.10 0.01 6.32+0.08 1.19 4.73+0.01 0.11
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