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Rapid analysis on flavonoids in Gegen Zhiju Soft Capsule by UPLC/Q-TOF-MS
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Abstract: Objective To identify the flavonoids in Gegen Zhiju Soft Capsule (a soft capsule prepared with Puerariae Radix and
Hoveniae Dulcis Fructus seu Semen and so on) using ultra performance liquid chromatography coupled with quadrupole-time-of-
flight mass spectrometry (UPLC/Q-TOF-MS). Methods The analysis was performed on Agilent Poroshell 120 SB-C,g column (100
mm X 2.1 mm, 2.7 pum) gradient elution with a mobile phase of 0.1% formic acid aqueous solution and acetonitrile. The flow rate was
at 0.4 mL/min. TOFMS was applied for qualitative analysis, and the data were collected by the negative ion mode using ESI ion source.
The parameters of ion source were as follows: drying gas temperature, 300 ‘C; drying gas flow rate, 10 L/min; nebulizer gas pressure,
276 kPa, sheath gas temperature, 350 ‘C; sheath gas flow rate, 11 L/min; capillary voltage, 3 500 V; fragmentor voltage, 175 V.
Results Twenty flavonoid compounds were identified by TOF-MS and literature data. Relative molecular weight was concentrated
within 250—650. Conclusion The rapid separation with UPLC and Q-TOF-MS determination of the precise molecular weight
information could effectively analyze and identify the flavonoid compounds in Gegen Zhiju Soft Capsule. The method is accurate,
rapid, and sensitive, and could provide a reliable and effective technique for the quality control.

Key words: ultra performance liquid chromatography coupled with quadrupole-time-of-flight mass; Gegen Zhiju Soft Capsule;

Puerariae Radix; Hoveniae Dulcis Fructus seu Semen; flavonoids
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Fig. 1 Total ion current chromatograms of extract from

Gegen Zhiju Soft Capsule
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Table 1 Analysis on flavonoids in extract from Gegen Zhiju Soft Capsule by UPLC-Q-TOF-MS/MS

B TR (mlz)

5 fe/min B2 A = TRE i MS/MS BEH B 747 B
1 1371 BRE-4-0-p-DAEWE CyH30u 577156 2 [M—H] 5771552 -1.77 457

2 1761 KEE-47-0-HKHH CyHyOp  623.161 8 [M+HCOO—H]  623.1607 -1.83 415

301935 3-AEREK CyHyOyp 4310989 [M—H] 4310973 -3.78 283,311

4 2251 3HEREARH CyHpOs  563.140 6 [M—H] 563.1395 -1.90 283,311
5268 HEiRE CyHy0y  415.103 5 [M—H] 4151024 =276 267,295

6 2890 3-FEAENE CypHy0yp  445.115 1 [M—H] 4451129 -4.90 325,310,297, 282
72940 EARE-T-ABE CyHagO13  547.146 8 [M—H] 5471446 —4.00 295,267

8 3114 3-HEAIREARR CyH50p4  577.1558 [M—H] 577.1552 -1.07 325,310,297,282
9 3584 KE1F CyHyOy  461.109 1 [M+HCOO—H]  461.1078 -2.74 415,253

10 3.895 3-HEIEKETF CpHpOp 4911194 [M+HCOO—H]  491.1184 -2.04 445,283

11 4069 YekIARE-8-C- 3L AR CaHpgO;  563.140 2 [M—H] 563.1395 -1.19 283,311

12 4567 AT CyHyOr5  609.148 0 [M—H] 609.1450 —4.91 301,300

13 4907 JeRLAY CyHyOyp 477.103 6 [M+HCOO—H] 4771028 -1.78 431,269

14 5115 BREE-T-O-REHERTT CyH;0p5  593.1520 [M—H] 593.1501 -321 284

15 5204 6-FRRMEMET S5 A-6,7- A CyuHsOy  623.1632 [M—H] 623.1607 -4.08 315,314

16 6.061 WL CpH»0y  475.124 8 [M+HCOO—H] 4751235 -2.77 267

17 6402 KT CisHigOs  253.050 8 [M—H] 253.0495 —5.02 223,208,195,133,132
18 6.543 [EWGHFEA CiH,0s  283.061 7 [M—H] 283.0601 —4.96 268

19 6579 #MiEE CisHgO;  301.0348 [M—H] 301.0343 -1.66 178,151,121,107
20 7.846 FRER CigH,0;  315.050 6 [M—H] 315.0499 222 300,151, 107

Ko7 B AE N 577.155 2, SEMME K 577.156 2,
AIHEWT Tk CpH30014, BLomiz 577156 2 K
BES T, MHT Uil ad, s —grnk E s
WA 1K 457 [M—H—C,Hs0,4] A B TE R, 23
B T B T2 CHsO4 (Mv 1200 20 T2, #E
I FLRR IR WL 2,

W 2: KT E-47-O-HH M. ks a7
BT U& m/z 623.161 8 [M+HCOO—H], #EWTHA>
TN CyyH30014, Ph m/z 623.161 8 Mk 134T
TR AT, S A R 415 [M—H—

m/z 577

& 2
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Fig. 2 Possible fragmentation mechanism of puerarin-4'-O-§-

D-glucoside
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Fig. 3 Possible fragmentation mechanism of 3’-methoxy-

puerarin
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AT, BT RS A B 1 283 [M—H—Gle] #
RETER, 2R FE T RIFMEN T (Mv
162) F=AEH,

U 112 YRR ZR-8-C- TS i 7 o iy oy
T B TIE 563.140 2 [M—H], #EWILS TN
CasHygO14r LA m/z 563.140 2 VE N BEE 1, W HIET—
PUTRESSHT, FTASER R 311, 283 WA
TAEE. 311 [M—H—Api—120] KHER> 7812k
FRE T (M 132) 53, $21f 252K C4HgO4(Mv 120)
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SEHARIE 14 CO 2 FIEEURE A 1

g 120 T Ul g 4 1 1 U 609.148 0
IM—H], ATHERE 7N CyHosOr6, BL miz
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R B TR, RS 7&K KL Wb
(Mv 146) FIZEBES T (Mv 162) 51771

UEE 132 JURIRFY . Fitkes th o> 12104 477.103 6
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m/z 477.103 6 V£ R REE T, X7 900055 4t
Bt B W 5K 269 [M—H—Gle] B T
B, RHBSTEFRIEENE ST (Mv 162)
SN

W 14: 2520 K -T-O-ANHER A R o i sy
AFB I 593.152 0 [M—H], #EWTHSTXH
Cy7H30015, LA m/z 593.152 0 1F N REE 7, 6T
TR AT, PSR B 284 [M—H—
Xyl—Gle—15] MR EFHEE, AL TFET1 K
ZARBED T (Mv 132) RAEREY T (Mv 162) J5
ki L 1A CH; 4> TIE LI 251

U 15: 6-FRILIEME & 2F 5% A-6,7- AP .
JRE gy Ay 21U 623.163 2 [M—H], H#EKTIH:
2T CogHs0016, A m/z 623.163 2 V5 BEE 1,
P ILHEAT RS b, AT T I A A
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TR R 7o HEIL 2R 412 WL 4.

UEE 16: PRRAETT o TSR HH 2> T2 106 475.124 8
[M+HCOO—H] , #EWiILs1 XA CuHpnOy, PA miz
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Fig. 4 Possible fragmentation mechanism of 6-hydroxy-
biochanin A-6,7-di-O-glucoside
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Flm/z 107 FRAE ST 724 W 3418452 0 RDA Ve
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Fig. 5 Possible fragmentation mechanism of daidzein
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Fig. 6 Possible fragmentation mechanism of quercetin
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