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Analysis of Chemical Constituents in Microctis Folium by UPLC-Q-TOF-MS/MS
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[ Abstract] Objective: To analyze the chemical constituents in Microctis Folium by ultra performance
liquid chromatography-quadrupole-time-of-flight high resolution mass spectrometry (UPLC-Q-TOF-MS/MS).
Method: Waters CORTECS UPLC C,; column (2.1 mmx150 mm, 1.6 wm) was used for chromatographic
separation with the mobile phase of methanol (A) -0.1% formic acid solution (B) for gradient elution (0-4 min,
14%-30%A; 4-16 min, 30%-58%A; 16-25 min, 58%-78%A; 25-25.1 min, 78%-98%A; 25.1-29 min,
98%A) , the flow rate was 0.25 mL- min', the injection volume was 1 pL. The electrospray ionization (ESI)
was adopted for determining the chromatographic effluent under positive and negative ion modes, the main
chromatographic peaks were assigned and distinguished by Q-TOF, and the scanning range was m/z 100-1 500.
Result: A total of 31 chemical constituents in Microctis Folium were identified by confirmation of reference
substances, literature comparison and high resolution mass spectrometry data analysis. The chemical constituent

cluster was composed of 28 flavonoids (9 flavone C-glycosides, 10 flavonols and their glycosides, 8
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proanthocyanidins, 1 xanthone) and 3 organic acids (caffeic acid, p-coumaric acid, ferulic acid). Conclusion:
UPLC-Q-TOF-MS/MS technique provides a simple, rapid and accurate method for the identification of chemical
constituents in Microctis Folium. Flavone C-glycosides, flavonol oxyglycosides and proanthocyanidins are the
main chemical constituents. The 7 proanthocyanidins are reported for the first time in this herb. In conclusion,

the chemical profile of Microctis Folium is characterized and the findings are meaningful for the in-depth quality

assessment and material basis clarification of Microctis Folium.
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Fig. 1 Total ion chromatograms of 50% methanol extract of

Microctis Folium by UPLC-Q-TOF-MS/MS

Table 1 Qualitative analysis of chemical constituents in Microctis Folium by UPLC-Q-TOF-MS/MS

A& t/min 4R 4y F = m/z S E 8/ppm

R BT m/z

1 725 B M JE # C,H,O, 8651950 [M-H]- -2.8

HR R
867.212 6 [M+H]" -0.6
21 847 FAEHFEB, CyH,0,, 577.1332[M-H]" -3.4
579.149 3 [M+H]" -0.7
3 9.28 Wk C,H,0, 179.034 9 [M-H]" -0.7

4 1030 B % 5 {6 C,H,O, 865.194 8 [M-H]- -3.0
=t 2N
867.212 2 [M+H]* -1.0

577.134 9 [M-H-CH,,0,]" , 425.087 6 [M-H-C,H,,0,~C{H,0,] ,
407.076 8 [M=H-C H,,0,~C,H,0,~H,0]",289.071 8 [M=H-2C,,H,,0,]"

579.150 2 [M+H-CH,,0,]" , 409.092 6 [M+H-C H,,0,~CH,0,~
H,01",291.087 0 [M+H-2C,;H,,0,]"

559.124 3 [M—H-H,0]-, 425.085 8 [M—H-C,H,0,]",407.074 8 [M-H-
C,H,0,-H,0]", 289.069 9 [M-H-C ;H,0,],205.050 0 [M—H-C,,H,,0,-
2C,H,01

427.101 1 [M+H-C,H,0,]",409.090 6 [M+H-C,H,0,~H,0]",291.085 8
[M+H-CsH,,0,]"

135.044 8 [M-H-CO,]-

5§77.133 1 [M-H-CH,,0,]" , 425.086 8 [M-H-C,H,,0,~C{H,0,]" ,
407.077 4 [M=H-C H,,0,~C,H,0,~H,0]",289.070 6 [M=H-2C,,H,,0,]"

579.148 7 [M+H-C ;H,,0,]" , 409.092 2 [M+H-C,H,,0,-C{H,0,—
H,01",291.087 0 [M+H-2C,.H,,0,]*
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ZR1
&5 t/min B 737 m/z I A 8/ppm 2T miz
5 1054 B A Ji 4 CH,0,, 1153.2577[M-H]" -2.7  865.200 2 [M-H-C H,,0,]", 577.135 9 [M=H-2C,;H,,0,]", 425.089 0
FHRIUEK [M-H-2C ;H,,0,-C{H,0,]-, 407.078 6 [M-H-2C,,H,0,-C(H,0,-H,0]",
289.072 1 [M~H-3C (H,,0,]"
1155277 1 [M+H]* 0.5  867.214 5 [M+H-C,;H,,0,]", 579.151 0 [M+H-2C,;H,,0,]", 409.094 0
[M+H-C,;H,,0,~C,H,0,~H,0]",291.087 0 [ M+H-3C,;H,,0,]*
6 10.74 RILHKHE CH,0, 289.070 9 [M-H]" -2.8  271.061 2 [M-H-H,0] , 245.081 3 [M-H-CO,]", 229.050 0 [M-H-
H,0-C,H,0],227.070 7 [M=H-CO0,-H,0]",205.04 9 6 [M-H-2C,H,0]",
203.070 3 [M-H-H,0-C,0,]",203.070 3 [M-H-CO,-C,H,0]", 187.039 3
[M-H-CO,-C,H,0]", 179.034 4 [M~H-C(H,0,]", 161.024 3 [M-H-H,0-
C4H,0,]", 161.060 2 [M-H-C0,-2C,H,0]", 137.023 8 [M-H-CH,0,],
125.023 5 [M-H-C,H,0,]"
291.086 1 [M+H]* -0.8  207.066 0 [M+H-2C,H,0]", 139.038 7 [M+H-C H,0,]", 127.039 3 [M+
H_C9H803]+
70 12,31 PHRAF CH;0,, 421.076 5[M-H]" -2.7  403.067 9 [M-H-H,0]",331.044 3 [M-H-C,H,0,]",301.033 1 [M-H-
CH0,]
423.091 8 [M+H]* -1.0 303.050 5 [M+H-C,H0,]
8 12.78 p-&H R C,H,0, 163.040 0 [M-H]~ -0.3 119.049 | [M-H-CO,]
9 13.07 4ERT-2 C,,H,,0,5  593.149 8 [M-H]- -2.3  473.108 6 [M-H-C,H,0,]" , 383.076 9 [M-H-C,H,0,-C,H,0,]" ,
353.065 8 [M-H-C,H,0,-C,H,0,~CH,0]",353.065 8 [M-H-2C,H,0,]"
10'2 1423 JFAEHFHEA, CyH,0,, 575.1175[M-H]" -3.5 423.072 | [M-H-C(H,0,]
577.134 3 [M+H]" 0.4 425.087 1 [M+H-CH,0,]"
1 1449 B b # 1F C,H,,0,, 563.1393 [M-H]- -2.3  473.108 9 [M-H-C,H,0,]",443.098 1 [M-H-C,H,0,]", 383.075 7 [M~
SR H-C,H,0,-C,H,0,]",353.065 2 [M-H-C,H,0,-C,H,0,]
565.154 7 [M+H]* -0.9  547.144 6 [M+H-H,0]", 529.134 3 [M+H-2H,0]", 511.123 7 [M+H-
3H,0]",445.096 0 [M+H-C,H,0,]*
12 14.53 BEERR C,H,,0, 193.0506 [M-H]" -0.2  178.026 6 [M-H-CH,], 149.060 5 [M-H-CO,]", 134.037 1 [M-H-
CH,-CO,]
195.065 4 [M+H]* 1.1 177.055 4 [M+H-H,0]"
13 1498  H & 1 C,H0,, 563.1396 [M-H]" -1.9  473.108 8 [M-H-C,H,0,]", 443.098 3 [M-H-C,H,0,]", 383.076 2 [M~-
S AR H-C,H,0,-C,H,0,]",353.066 6 [M—H-C,H,0,-C,H,0,]
565.1554 [M+H]" 0.4  547.145 0 [M+H-H,0]", 529.135 3 [M+H-2H,0]", 511.125 3 [M+H-
3H,0]",445.094 0 [M+H-C,H,0,]*
14» 1509 B # J§ £ C,H,0,, 577.1328 [M-H]- -4.1  559.124 5 [M-H-H,0], 425.086 6 [M~H-C,H,0,]",407.076 5 [M-H-
HE ORI C¢H,0,-H,071",289.070 8 [M~H-C,H ,0,]",205.050 5 [M~H-C,;H,,0,~
2C,H,0]
579.149 7 [M+H]* 0 427.102 7 [M+H-CH,0,]",409.092 0 [M+H-C H,0,-H,0]*,291.087 1
[ M+H_C15leoe]+
15D 15.38 FEhEIT C,gH, 0, 563.1397[M-H]" -1.6  473.108 5 [M-H-C,H,0,]", 443.099 2 [M-H-C,H,0,]", 383.077 6 [M~
H-C,H,0,-C,H,0,]",353.066 6 [M-H-C,H,0,-C,H,0,]
565.155 6 [M+H]* 0.7  547.145 4 [M+H-H,0]", 529.136 2 [M+H-2H,0]", 511.124 3 [M+H-
3H,0]",445.102 4 [M+H-C,H,0,]"
16> 1573 B M Jf £ C,H,,0,, 865.1963 [M-H]- -1.3  577.135 5 [M-H-C H,,0,] , 425.087 9 [M-H-C,,H,,0,~C,H,0,] ,
HERRIK 407.077 3 [M-H-C,H,,0,~C{H,0,-H,0]",289.072 0 [M-H-2C,;H,,0,]
867.213 4 [M+H]" 0.3 579.149 3 [M+H-C,H,0.]" , 409.092 0 [M+H-C H,0,~C,H,0,~
H,0]",291.087 3 [M+H-2C,,H,,0,]*
179 16.40 4314 C, H,,0,, 431.097 4 [M-H]- -2.2 311.053 6 [M-H-C,H;0,]
433.112 7 [M+H]" -0.6  415.102 0 [M+H-H,0]", 397.090 6 [M+H-2H,0]*, 379.081 0 [M+H-

3H,0]",351.086 5 [M+H-3H,0-CO]", 323.090 8 [M+H-2H,0-C,H,0,]",
313.069 6 [M+H-C,H,0,]",271.060 7 [M+H-Glc]"
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#gR1
&Y t/min EAS 53 F m/z I A 8/ppm R B F miz
18V 17.12 SEMIEF  C,H,0,, 563.1390[M-H]" -3.0  473.108 5 [M-H-C,H,0,]",443.096 7 [M-H-C,H,0,]", 383.076 2 [M-
H-2C,H,0,]",353.065 3 [M-H-C,H,0,-C,H,0,]
565.154 8 [M+H]* -0.7 547.143 5 [M+H-H,0]"
19 17.54 S4L0 C,H,,0,y  431.097 3 [M-H]" -2.5 311.052 6 [M-H-C,H,0,]
433.112 5 [M+H]" -1.0  415.101 2 [M+H-H,0]", 397.090 5 [M+H-2H,0]*, 379.080 9 [M+H-
3H,07", 323.091 3 [M+H-2H,0-C,H,0,]", 313.069 1 [M+H-CH,0,]",
271.060 9 [M+H-Glc]"
200 17.62 FHilHH C;,H,,0,  769.218 9 [M-H]- -1.0 315.051 0 [M—H-2Rha-Glc]
771234 9 [M+H]" 0.8 479.120 2 [M+H-2Rha]",317.065 9 [M+H-2Rha-Glc]*
21V 18.00 R ELZEFH - C,H,,0,6  623.160 7 [M-H]" -1.8 315.050 4 [M—H-Rha-Glc]-
3-0-Fr AT 625.176 0 [M+H]* -0.5 479.118 2 [M+H-Rha]*,317.066 0 [M+H-Rha-Glc]*
220 18.24 S K C, H,,0,, 463.087 6 [M-H]" -1.3 301.034 3 [M—H-Glc]-
465.103 2 [M+H]* 1.0 303.050 0 [M+H-Glc]*
23 1825 AT C,,H,,0,, 609.1451 [M-H]" -1.7 301.034 4 [M—H-Rha-Glc]
611.161 1 [M+H]* 0.7 465.104 0 [M+H-Rha]*,303.050 4 [M+H-Rha-Glc]*
249 1835 ShsEot  C,H,0,, 577.1549 [M-H]" -2.4  503.118 9 [M-H-C,H,0,] ,487.124 7 [M-H-C,H,0,]",473.108 2 [M~
H-C,H,0,]" , 457.113 1 [M-H-C,H,0,]" , 413.087 4 [M-H-C,H,0,-
C,H,0,]", 383.075 4 [M-H-C,H,0,-C,H,0,]", 353.065 4 [M-H-C,H,0,~
CHO,]
579.170 0 [M+H]" -1.4  561.159 9 [M+H-H,0]", 543.148 5 [M+H-2H,0]", 525.138 1 [M+H-
3H,071*,355.081 5 [M+H-C,H,0,-C,H,0,]’
250 18.53 3T C,,H,,0,, 577.1549[M-H]- -2.4  503.119 4 [M-H-C,H(0,]", 487.123 7 [M-H-C;H,0,]",473.108 4 [M—

579.170 3 [M+H]* -0.8

26 2049 ERHEAF C,Hy 0, 447.092 8 [M-H]" -1.0

449.108 0 [M+H]" 0.3

27 2056 UK B3 Cy,0p 593149 5 [M-HI -238

O-ZEFMET 595.165 2 [M+H]" -0.9

28 2084 S WA K- CLH,0,, 479.1186 [M+H]" 0.4
3-O-Hi B

29 21.05 Al CyH0y  623.159 6 [M-H]" -3.4

625.176 0 [M+H]* -0.5

300 2459 AL CaoHye0p3 593128 9 [M-H]" -2.0

595.144 8 [M+H]" 0.4

31 2663 SRR CH,0, 3150509 [M-H]" -0.5

H-C,H,0,]" ., 457.112 5 [M-H-C,H,0,] . 413.087 2 [M-H-C,H,0,-
C,H,0,]",383.075 4 [M-H-C,H,0,-C,H,0,]",353.065 1 [M-H-C,H,0,-
CH0,]

561.158 9 [M+H-H,0]", 543.149 2 [M+H-2H,0]", 525.138 9 [M+H-
3H,0]°,355.081 9 [M+H-C,H,0,~C,H,0,]"

285.040 1 [M~H-Glc]
287.054 6 [M+H-Glc]*
285.038 2 [M—H-Rha-Glc]

449.107 4 [M+H-Rha]",287.053 4 [M+H-Rha-Glc]*
317.064 4 [M+H-Glc]*,302.042 3 [M+H-Gle-CH,]*

315.048 5 [M-H-Rha-Glc]~,300.026 0 [M-H-Rha-Glc-CH,]

479.117 3 [M+H-Rha]',317.064 1 [M+H-Rha-Glc]",302.042 4 [M+H-
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Fig. 2 Possible fragment pathways of vicenin-2
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Fig. 3 Possible fragment pathways of vitexin
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Fig. 4 Possible fragment pathways of kaempferol-3-O-rutinoside and narcissoside
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Fig. 6 Possible fragment pathways of procyanidin B,
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Fig. 7 Possible fragment pathways of p-coumaric acid and ferulic

A 5% % H UPLC-Q-TOF-MS/MS 4% A % 75 ¥ i 24
M e A2 W EAT T FR G Tk A AT, 4 BB T
HAL W) R FEml, F 5 T XM R E R, A
A7 85 I 2 B T P A B A i A i AR
W B8 LAk, Joh 7 AN R AE T E 2B W K E
b g m, FETFRERLEYRE -KAA
R 5 B BT EU AL BT R 2 S A B M 0 RRAE LA,
TR 58 A5 8 I 245 B 169 25 3004 I 6 ity % ol ot 4% 4
PEAE T kS 2 R0 S K i, X6 A i g IR Y F
— SR SRHEATE TR L.

- dd
(1] ERHAMELR . PREANRILAEZ M. — 3 [M].

b ot b [ B 25 B R, 2015095,

[2] WEE, HEL B2, 5. Mk HRS D
BT, W 25HkF,2009,32(8) : 1211-1212.

[3] W, IR B, &, B 2M Ak 5 R
i B DNA £ S [T]. i E 224K, 2015, 50
(17):1479-1484.

(4] k. fliF s 28 Bl [T]. 2R Tk, 1999(6)
29-32.

[ 5] faresdd, SR, 5000, 55 . 583 m Ao Uk i o
faf /I BN A A 5w (3] i S O O R A 2R AR
2008,14(10):31-33.

(6]  PNAAE, EEF . A i b 2% B 43 24 34 I F 9 i
ELT]. PR EEZY ,2015,10(1):143-147.

(7] sk, 2, Bils, 5 s fbse sl s R ol
PR RLT]. T E 3 ,2016,36(12):20-23.

[ 8] RARE, BT, 2250 0], 55 . A0 i 045 2 g <O

o —I _l-
e = O
OH _—
HO
HO

m/z 119.049 1

HO —l
o \ ]
OH HO

m/z 178.026 6

HO
j©\¢

[

|

=

- ()@\?

m/z 134.037 1

.

m/z 149.060 5

acid

[12]

[13]

[14]

[16]

TP AT 7). BAREERE ,2012,12(9) : 12-14.
BAGCHI D, BAGCHI M, STOHS S J, et al. Free
radicals and grape seed proanthocyanidin extract:
importance in human health and disease prevention[J].
Toxicology,2000,148(2/3):187-197.
BAGCHI D, SWAROOP A, PREUSS H G, et al. Free
radical ~ scavenging, antioxidant and  cancer
chemoprevention by grape seed proanthocyanidin: an
overview[ J]. Mutat Res,2014,768:69-73.
BAGCHI D, GARG A, KROHN R L, et al. Oxygen
free radical scavenging abilities of vitamin C and E,
and a grape seed proanthocyanidin extract in vitro[J].
Res Commun Mol Pathol Pharmacol, 1997, 95 (2) :
179-189.
ZHANG H W, YE R G, YANG Y M, et al. Structures
and antioxidant and intestinal disaccharidase inhibitory
activities of A-type proanthocyanidins from peanut skin
[J].J Arg Food Chem,2013,61(37):8814-8820.
X B AR AR IE ] BLAT A — 0 2 D ) A R
o R A TR 8 R R [V ], TR 2y, 2017, 48
(9):1872-1877.
LR, 2927, 25 M, 55 . HPLC [ I 5 A i it
TR 4R S b o b R R [0 ], o L S 8 O R
F2 75 ,2016,22(9) :40-43.
PN A, 2SI, 45 A i 258 HPLC 48 £
FEWT S [T]. v [ S 86 07 2 20, 2012, 18(12)
84-87.
TLIGE , RR A B, T e I, A . b BH G 09 WA Bl 22 A
ifi. 5% 43 #9 UPLC-Q-TOF-MS/MS 43 #7 [J]. o [ 52 3
iR A,2019,25(2) :8-13.

+ 147 -



527 B4 31 HEXBAFZRS Vol. 27,No. 3
202142 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021
[17] WA, 252 , KRG, % . 2T UPLC-Q-TOF-MS/ high performance liquid chromatography quadrupole

[18]

[20]

[21]

[22]

MS Hg A S 5 A2 BE B AL A ARy (1]
[l 52 36 5 7 2 24 75 ,2020,26(9) : 143-156.

BRI, f k&, £, 55 . UPLC-Q-TOF-MS/MS 1k
S M A T 0 Al S A L)L o [ 3 Uy ) A
A3,2020,26(9):184-193.

MULLEN W, BORGES G, LEAN M E J, et al.
Identification of metabolites in human plasma and
urine after consumption of a polyphenol-rich juice
drink[J]. Agric Food Chem,2010,58(4):2586-2595.

N, AR O, BR A2 0%, 4F . 36 T HPLC-Q-TOF-MS
H HPLC-DAD YJ™ G B 2GR e [)].
%2j,2016,47(20):3578-3585.

AR RN, 2R, GE L R OROR €8 % - R I 1Y
R R0 2 LS R AR s R [T ]. BT 2
2#,2019,46(22):4179-4184.

PENG Y,ZHAO L L,LIN D J, et al. Determination of
the chemical constituents of the different processed

products of Anemarrhena asphodeloides Rhizomes by

+ 148 -

[23]

[26]

[27]

time-of-flight mass spectrometry [J]. Biomed
Chromatogr,2016,30(4):508-519.

A SC, K HE A K e, 5% . 3T UPLC-Q-Orbitrap
HRMS (9 1166 T2 043 43 Hr LI ] o [ 52 36 7 ) 2
Z%,2020,26(7) :148-155.

SN, B IR B IE 45 JEE R = BT R Rk
B A ARk v R Y 0 A [T ). b S 5 T )
FZ75,2019,25(1):29-34.

T, A, XA 41, % . UPLC-Q-TOF/MSP 45 412
W88 o 908 T e R 3 A R B 2R i [0 L
22 ,2017,42(10):1922-1931.

BEE I, LERS, NP, 5F . 55T UFLC-Triple TOF-
MS/MS 4 25 5B A 7 o e B [0]. s 25 %7
2018,16(10):1369-1373.

WIE RS E, SCLMF , %5 . HPLC-PDA fE &8 K 45 4
UFLC-Q-TOF-MS 5 4 % 5l P % ¥ 25 b4 Bz 4t [T ].
HE 25 2, 2019,44(20) : 4495-4503.

[(REHRE MEX]



