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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] [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 Cg 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 #>0.999 1), whose average recoveries were in the range
of 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 ng/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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TR SRR, BT ST S
WitE AR B R A & 53001 260.16., 1.84, 19.76,
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o GERNIR, BT SRt ST MR
FIAR R B 22 17 1 RE RS 43 531 R 2 102.06%
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®1 SHEMRRISOELESRE HXAR. &MEEE. RNRMEZR

LA LepER FCARH IS g Gangmi )

AT Y=24 527X-162.17 0.999 7 250 ~ 8 000 0.025 0.50

K2 SE) Y=34 123X-1.738 1 0.999 1 2~80 0.005 0.01

ST ¥=29 935X+1 597.80 0.999 1 30 ~2000 0.02 0.50

HitEe R Y=19 667X+370.71 0.999 2 20 ~ 700 0.02 0.10

RERFR ¥=33 076X-177.98 0.999 7 12 ~200 0.005 0.01

#x2 TEMSHRELRFRNEENESR (x5, n=3)
e T G e ikty SR MitE &R RIBFR

7 i (pug/g) RSD(%)  Fa(pg/g) RSD(%)  FE(pg/g) RSD(%)  FE(ug/g) RSD(%)  Fi(pug/g) RSD(%)

110418  479.83+1.99 0.41 0.855+0.004 0.49

110704 198.98+3.01 1.52 0.596+0.006 1.05
111025  32.23+0.26 0.83 0.993+0.012 1.26
111121 69.18+1.03 1.51 0.499+0.006 1.26
111130 67.53+0.27 0.40 0.533+0.008 1.57
111221  275.38+3.61 1.31 0.291+0.002 0.73

120131  264.55+0.51 0.19 1.825+0.012 0.68

120201  239.19+1.55 0.65 0.593+0.010 1.76

120207  109.20+2.14 1.97 0.503+0.004 0.83

120214  108.93+0.59 0.54 0.461+0.002 0.45

20.54+0.25 1.23
11.79+0.20 1.68
13.31+0.00 0.02
13.36+0.21 1.56
13.36+0.21 1.54
11.44+0.02 0.21
20.29+0.04 0.17
18.95+0.06 0.33
18.00+0.21 1.16
17.67+0.10 0.01

14.83+0.05 0.31 3.46+0.06 1.70

15.31£0.13 0.86 4.51+0.01 0.19
6.53+0.04 0.55 5.15+0.08 1.58
8.04+0.14 1.69 5.65+0.07 1.19
7.48+0.12 1.62 5.42+0.06 1.15
15.74+0.02 0.14 6.51+0.02 0.24
13.66+0.02 1.52 3.78+0.01 0.26
18.41+0.21 1.16 3.86+0.03 0.81
6.72+0.08 1.22 4.21+0.02 0.37

6.32+0.08 1.19 4.73+0.01 0.11
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