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Abstract

This application brief demonstrates the power of SONAR for confident and increased accurate compound
identification of multiple co-eluting compounds from complex natural product samples such as traditional

medicine.

Benefits

SONAR is a data independent acquisition mode that uses the quadrupole as a mass filter, which is continuously

scanning to generate MS/MS data.

Introduction

Yu Ping Feng San (YPFS) is a classical TCM formulation which has been traditionally used for treatment of

immune system related diseases.! It is a complex mixture of three herbs; Radix Saposhnikoviae (RS; Fang feng),
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Radix Astragali (RA; Huanggqi), and Rhizoma Atractylodis Macrocephalae (RAM ; Baizhu).12 In any non-targeted
discovery experiment, the goal is to identify as many compounds as possible. However, compound
identification has always been a challenging step due to the combination of multiple herbs and the presence of
multiple co-eluting closely related chemical constituents in such complex mixtures. The LC-MS/MS data
generated contains fragment ions from multiple precursors due to compound coelution. This makes the
fragment data more complex and hence difficult to make correct compound identification. SONAR is a data
independent acquisition mode that uses the quadrupole as a mass filter, which is continuously scanning to
generate MS/MS data.3* Here we describe the application of SONAR for improved spectral clarity and confident

compound identification from complex natural product samples.

Results and Discussion

Traditional DIA approaches work well for many sample types but can struggle when samples are extremely
complex. The data independent SONAR acquisition mode has been used for confident and increased accurate
compound identification of co-eluting compounds from a complex three-herb mixture traditional Chinese
medicine YPFS. Each of the three herbs were ground individually into powder and mixed in a ratio of

1:2:2 (RS:RA:RAM) to obtain the YPFS formula. A 45 g powder sample of YPFS formula was immersed in 360 mL

cold water for 30 min and decocted by boiling for 45 min. This operation was repeated once again.

The total extracts were combined and evaporated to dryness. The decoction was concentrated and dried. The
dried extract was reconstituted in methanol (10 mg/mL), centrifuged and filtered through a 0.2 um filter.
Chromatographic separation was performed on a RP ACQUITY UPLC HSS T3 Column (2.1 x 100 mm, 1.8 um)
coupled to a Xevo G2-XS QTof Mass Spectrometer operating in SONAR mode with a quadrupole window of 10
Da, scanning over a mass range of 50-2000 m/z with a scan rate of 0.1 sec. Data was also collected using a

traditional DIA method such as MSE for comparison purposes.

Figure 1 shows representative complex base peak ion chromatogram of YPFS extract in positive ion mode.
Figures 2A and 2B show extracted ion spectra of prim-O-glucosylcimifugin acquired using a traditional DIA
without resolving quadrupole and SONAR with a resolving quadrupole respectively. In complex natural product
samples there are multiple co-eluting compounds which often confound structural analysis. The presence of
these co-eluting precursor ions with prim-0-glucosylcimifugin in Figures 2A and 3A provides high complexity
with 97 high energy fragment ions, making compound identification very complex and challenging. Moreover
the presence of such high number of fragment ions can increase false positive compound identification

because there is a higher probability that these fragments could match arbitrarily to other co-eluting fragment
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ions. On the other hand when the data is acquired using SONAR (Figures 2B and 3B) cleaner precursor and
fragment ion spectra are generated; this is because SONAR performs high energy fragmentation in a selected
narrow precursor mass window to provide specific fragment ions. The precursor spectra contains only the
parent ion prim-0-glucosylcimifugin [M+H]* and [M+Na]*. This provides eight clean relevant fragment ions
generated only from the parent ion prim-0-glucosylcimifugin which leads to correct and confident compound

identification.
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Figure 1. Representative base peak ion chromatogram in positive ion mode
from a complex traditional Chinese medicine mixture, Yu Ping Feng San (YPFS)

which contains three herbs.
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Figure 2. Extracted ion spectra of prim-O-glucosylcimifugin acquired using (A) traditional DIA without resolving
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quadrupole. As shown in the red box, 97 high energy fragment ions were found. (B) SONAR with resolving quadrupole.

As shown in the red box, 8 relevant high energy fragment ions were found.

Accurate Compound Identification from Complex Natural Product Samples Using SONAR



Tem name: TOM_MSE_001 Channel name: Low energy : Time 70550 +/- 00326 manutes © ~ |
Bem description: TCM MISE |
287

B . Traditional DIA ~ “*/""

201 . precursor spectra

47017492
4
22106082
147700
224,000 T 0711673 516629
i 19seTseiss o IOM | 266 10096 W onusw e auem 3113439
% 7 w125 150 s w0 25 20 s 0 35 3% WS 40 a5 40 475 S
Bem name: TOM_MSE_001 Channel name: Hgh energy : Time 70550 «/- 0.0326 mimgtes © |
Bem aesongticn: TOM MSE
e . $15%:6
raditional DIA high energy = 23106588 = 26917054 |
P had

1566 ment spectra .(.lﬁJO-

-

- é—" | 2600211

Intersty }ourds]
Ly

\
12008090 HENES snanm RN |
Mass evor; 28 mOu * A LN |
Toes0 I
o . s ke, L.I.l.n b A] 'JnJ.L rni l' y |
0 ] 00 125 150 175 200 25 250 ans 300 ixn %0 s A0 s L] 4TS 00 |

Channel name: Low energy : Teme 7.0527 =/ 00450 menutes : Drift Times: 246 «/- 016 317 «/- 0.16ms @ =

114e6
469,168 )
SONAR precursor
spectra
4701 7)68
7117633
451 15306
° . ‘ - L II.- - . - . . e
0 (4] 100 125 150 175 X0 Fre 250 ars 300 k¥ ] %0 rs 400 A5 4%0 4TS w00
Pem nama: TOM_SONAR 001 Channet name: High enengy | Teme 7.0577 «/- 0.0450 muwtes : Drift Times: 245 «/- 036, 316 +/- 016 ms
em aescripuices TOM SONAR 1008
- TS
R high energy . 46317054
- o
'g St | ™ 2
- e Mass emer 0.6 MO8 Mass ermor: 0% mOa 47017459
4
289.30746 45116504
uspa94 23206873 & |wewnes st S| 47117603
4 Mass emor <04 mOa ' o k 1513872 i 1
% 75 10 1% 10 WS M0 25 20 ;S WO 3 30 W5 400 4% 40 4% M0

Observed mass [m/'r]

Figure 3. Zoom in extracted ion spectra of prim-O-glucosylcimifugin acquired using (A) traditional DIA without resolving
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quadrupole provides complex high energy fragment ions generated from multiple co-eluting precursor ions. (B) SONAR
with resolving quadrupole provides cleaner and relevant high energy fragment ions generated only from the precursor

ion prim-0-glucosylcimifugin.

Conclusion

The data independent SONAR acquisition mode has been used for the confident and increased accurate
compound identification of multiple co-eluting closely related chemical constituents from complex natural
product samples. Compared to the traditional DIA method, the specificity of SONAR provides cleaner precursor

and high energy fragment ion spectra, which results in confident compound identification.
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ACQUITY UPLC System <https://www.waters.com/514207>

Xevo G2-XS QTof Quadrupole Time-of-Flight Mass Spectrometry <https://www.waters.com/134798222>

SONAR <https://www.waters.com/134908444>

720006148, December 2017

Terms of Use Privacy Trademarks Sitemap Careers AR TJvF
— IRERE

Accurate Compound Identification from Complex Natural Product Samples Using SONAR


https://www.waters.com/514207
https://www.waters.com/134798222
https://www.waters.com/134908444
https://www.waters.com/#
https://www.waters.com/1000245
https://www.waters.com/1000241
https://www.waters.com/1000238
https://www.waters.com/waters/sitemap.htm
https://www.waters.com/134690899
https://www.waters.com/134982469
https://www.waters.com/#
https://www.waters.com/#
https://www.waters.com/#

