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Application of UHPLC/MS" spectral tree combined with Q/TOF in chemical
profiling of Lishukang Capsules
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Abstract: Objective To develop a method for the rapid identification of the components in Lishukang Capsules with UHPLC/MS"
and Q/TOF. Methods The extraction solution was prepared by mixing methanol-water (3 © 1) and containing 0.5% acetic acid, and
the components were separated on a Thermo Syncronis C;g column (100 mm x 2.1 mm, 1.7 pm) with gradient elution using
acetonitrile: menthol (1 * 1, A) and water containing 0.5% acetic acid (B) as mobile phase. Linear ion trap mass spectrometry was
performed in the positive and negative ion scan mode simultaneously with acquiring MS" product ion. The Q/TOF high resolution mass
spectrometry was performed in the positive and negative ion scan mode respectively and acquiring secondary mass spectrometry
fragmentation. Results The constituents were identified by high resolution mass spectrometry combined with the multistage
spectral-tree technique. With the standard reference substances, 22 components including alkaloids, flavonoids, triterpenes, organic
acids and phenylpropanoids in complex natural products were confirmed. Conclusion The combination of UHPLC-Q/TOF and
UHPLC/MS" spectral-tree could rapidly profile the chemical constituents in complex system. This technique also can be used for the
quality evaluation and efficacy material research.
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Fig. 1 Flow chart on use of UHPLC/MS" spectral tree combined with Q/TOF in chemical profiling of Lishukang Capsule
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Fig. 2 Q/TOF total ion chromatogram of Lishukang Capsules (A) and extracted ion chromatogram of mixed standard sample (B)
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Table 1 Identification of chemical constituents from Lishukang Capsules with Q/TOF
. BT CHRECHREMSMS i Bt TR R
(X107 (X107

1 169.0143 1706 125.0252,97.0301,83.013 1, 33 15.6 0.7 C7H0s LETm
79.020 1

2 2991136 4.093 179.047 8, 137.060 3, 119.050 6, 1.0 254 12 CiHyO;  AHKH
89.025 3

3 289.0718 5793 245.0815,203.0712, 187.0382, 0.6 ) 33 CisHuOs  ILEHE
161.060 2

4 3530878 5.937 191.0507,173.046 2, 135.045 9, 22 52 0.7 CigHis0y  ZRIRTR
93.0359

5 3421701 6.800 192.101 8, 178.081 3, 149.080 8 0.2 12,5 29 CyHyNO,™ FEHIBH

6 1970456  7.801 182.0216,166.998 7, 152.900 9, 0.6 7.8 1.4 CoHi0s  THIR
137.024 6, 123.008 3, 95.014 0

7 163.0401 10.733 119.0514,104.027 7, 93.036 0, 3.6 111 1.1 CoH305 NELR
729355

8  193.0506 12.562 178.0237,149.059 8, 115.015 1 0.8 26.8 0.6 CioHy 004 PIBRR

9 417.1191 13.858 255.0663, 135.009 0, 119.050 6, 29 6.4 1.4 CyHpOy  HEH
91.0202

10 463.0882 15.597 300.028 6,271.025 4,254.025 4, 3.1 9.2 0.9 CyHyO1, &4kt
178.997 7, 151.003 5

11 609.1461 15.659 300.029 4, 179.001 8, 151.003 2 4.1 8.3 1.2 CyHy01 AT

123009990 16.005 257.0112,229.0122, 185.022 6, 09 13.8 2.6 CiHOy AL
145.029 1

13 3381390 18.910 322.1074,308.0915,294.112 6, 1.0 43 27 CyoHyNO,™ Z51R %5
279.088 7, 265.072 7, 251.092 0,
222.0917

14 4470933 19.194 285.0413,256.036 8, 151.002 0, 23 3.8 23 CyHyOy  MiEHF
133.027 5

15 3361230 21.890 320.091 1,306.0759,292.096 3, 0.6 1.5 2.1 CyoH gNO,™ /NEERS;
278.080 6, 262.086 2, 234.090 8

16 417.1191 22.526 255.0682,148.0169, 135.009 1, 4.1 6.1 1.4 CyHpOy  FHHH
119.050 4,91.021 3

17 3010354 25815 178.9985,151.004 0, 107.014 3, 13 74 1.2 CisHO;  MiE%E
83.016 0

18 285.0405 26221 133.0294,107.0145,83.0149 0.5 4.1 9.1 CisHigOs  ARRBHZH

19 3150510 29.951 300.028 5,255.029 8, 151.003 2, 12 5.0 1.6 CiHpO;  FRE%H
107.0143

20 8213965 35.998 645.3745,351.0604, 193.0362, 11.8 11.1 23 CpHpO  HER
113.0250

21 4553531 45762 281.2341,143.9000, 83.026 6 47 13.1 35 CyHyO;  FEUAR

22 4553531 45.945 424.1385,412.2459,394.228 2, 4.6 13.1 35 CyHgiO;  RERTR

281.234 1, 143.900 0, 83.026 6

EB TR B TR Hh s, 13, 15 e, 2.
Positive and negative ions were collected respectively: 5, 13, 15 negative ion mode with no signal, 2, 11, 20 positive ion mode for addition of Na peak;
*lack of MS/MS data

11, 20 IEE A I Na U85 *96 MS/MS $idi
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B9 %21 GHERER) FAlE 22 (FERER) BB RRIEFIHBIREIZ

Fig. 9 MS" spectra and possible fragmentation pathway for peak 21 (oleanolic acid) and peak 22 (ursolic acid)

%2 FIEFRELE UHPLC/MS" (WK 9 % RRIEH R LR E
Table 2 UHPLC/MS" spectral tree and match results of chemical constituents from Lishukang Capsules

tEY) MS MS? MS? MS*  Tree Match Spectrum Match  fp/min
R B+ 19502 —  176.80 — 14475 - 116.86 813 1000 14.63
162.68 100.79
135.63 88.77
o} R 16279 — 11875 - 74.47 920 None 12.60
THM%- 196.86 —  181.84 — 16679 —  122.70
152.82 137.80
168.88
LR FE- 289.05 —  244.89 — 20287 — 17493
204.96 226.95 187.96
178.84 186.88 160.88
160.89 184.91
H - 417.08 —  254.89 — 13481 — 90.78 930 999 16.12
118.75
A+ 41891 —  256.96 — 13702 — 11876
146.94
239.07
s HEA - 417.08 —  255.00 - 13472 - 90.81 966 1 000 25.47
118.78
s H A+ 419.05 —  257.03 — 14681 —  118.76
239.03  — 21091
136.78
241.98
e 82137 — 35101 — 19290 —  130.68 928 933 38.09
289.06 174.83
174.96 112.78
112.83 162.93

LS 342.08 — 19197 — 176.83 — 148.95 950 1 000 7.92
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wEY) MS MS? MS? Mms* Tree Match  Spectrum Match fz/min
[ZL5RTF+HCOO]- 34490 — 29891 — 17876 —  88.63 919 919 4.96
118.72 142.87
142.75 118.66
112.83 160.87
160.90 148.75
i R - 44705 — 30093 — 17880 — 150.78 806 1000 22.45
i e F— 301.05 — 17894 — 15084 — 106.78 955 1 000 28.41
150.82 82.69
272.97
256.92
&2 pet - 453.05 — 30097 — 17872 — 15092 868 984 18.49
150.86
S 609.14 — 30096 — 17892 — 150.87 772 1 000 18.71
150.70
2 R R~ 35316 — 19098 — 12674 —  84.86 932 975 7.35
172.96 98.69
84.73 108.75
92.69 82.77
110.74
BT 16884 — 12471 - 106.77 926 942 1.97
96.78
80.95
PNZAE S 28492 — 28497 — 19793 959 959 28.83
213.04
Bieig- 30087 —  300.89
256.88  — 22893 — 185.75
184.97 200.91
NEET+ 336.16 —  321.04 — 29206 — 264.14 975 987 23.77
277.02
EoiR s 33807 —  323.09 — 29410 — 279.01 985 997 20.95
307.03
SEREER- 315.01 - 299.93 — 15093 — 10681 861 861 31.34
27095 — 24294
226.90
SRR~ 45536 — 40729 — 39136 — 201.17 888 888 47.94
361.32
37734 — 36137
373.26
FIR IR+ 457.1 — 43921 — 42125 — 39332
393.32 191.07
21710  — 118.85
e R - 45541  — 40722 —  391.29
374.31
351.40
fiE R+ 45709 — 41137  — 39319 —  189.09 834 834 48.15
439.18 203.18

WEBIE “+.

_»
J

FoRIES FOE TR

“+, —” means in positive or negative mode
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S F AT IDA R, IE B TR
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PRI e B IR, TR
THH B FREREEIE, —3 BRI BT 29T
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391 (M°—OH) [{if, {HIFE T2 HFHks 24 A
IR I, RIS H T AR A A, i 9
FIT7R o

Ko, —HBREATILRIZARERIE (A LISh,
FTRED A HAR 2 AN HI (25 (M S50 e, ST ORI
[F) It ) 1 ] 9-B IR 2R4AE T X, Ty AR SRR i ) T
K 9-C I3 7o, IXFEIG IR 2 Fhab f7E 2 9
EFEURME m/z 439 (MP—H,0)—~421 (M’ —H,0)
e BIRIK 411 (M’ —HCOOH)—393 (M*—H,0)
MRk b sg i, —# 51 C. D IR LS
SCHRARE! 5

LTQ XL itk BBt 2 7B Tt SR AR 1 R &
FEFE LSR5 R ET BTG i o B B it St
PEGEATIUCHT, 459 W4 2, Hrh “Tree Match” $55%}
HECSE RRE B T BB W (MS-MS™) L I
“Spectrum Match” 45 Y& — 2 8l 2 2 1) Joe i ¥ ¥ L
fio % Match IR R 2 TR R+, DERECEA
S IR T A PR 2H) HighChem #1 NIST
PR ORI T, R0 R VEC RS, 1000 KR
5E 4 ILRL.
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AW T UHPLC/MS" it i 4 2 R 55
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MS'-MS*-MS* -+ B 7 f i AR I A R, i
W Wy kLN B0 5

Mass Frontier Fragmentation Library™ (Mass

Frontier B F E) RL45 24 40 N 2. AR

SR FE I RAT I SCEREEEE T K4 31 000 4%

ZLALBE, AHIF T W A PRI H T 22 MK
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