FIRFEMITFFT 5 IF % Nat Prod Res Dev 2024 ,36 :1484-1498

E F UPLC-Q-TOF-MS/MS BEFN GNPS #7 A Xt
REEFZWNZER 75

2 OB ERE RER
E%&ﬁ??”]% @39)51%‘{%1,39%21%1’3*

LR R 2 AR — R R , K YD 410007 7 RS P BE 25 RSB, K TP 410013
PR R 2R KD 410208 5 TR A TG - S B 11 IR M RUELE MOl R 3 1 416200

=R SR WA, B BRI N IF R M B, AR T s AR (3% - PO AR AT - R AT I (]
I % H AR (ultra performance liquid chromatography-quadrupole-time of flight tandem mass spectrometry , UPLC-Q-TOF-
MS/MS) B AT ER KK =38 H. 53T W 2% ( global natural products social molecular networking , GNPS) 43 A& X XU JEFF 4%
A B HEA T RGBT S o AEIE TR TR SR AR B A , 8 5k A 23 M RIS P DT FE X R i L0 25 4 1)
HARRAL G, I AR MS/MS )1 (AR IR 37 R0 2% o MORURLVES 2 L M5 ) S8 AME2 il gy, 4045 33 4
BEAZE 11 ANEZE 4 AN ERIEE 3 A =R ARG Y . FULRIRA-MFRT MR 3-S5 T R
S5 32 MY E WAL AR A R AR JFRE— PR T A% S Al 5 W 00 S SR AR LA LA R I S [ 4%
JBOCHR AT o ABT IS BB 456 GNPS HOAR AT LU 52 B0 RUEVE 2% (18 43 1 R e 53 #r L S LR ST I IR
JOLFH B R S 2R R B2

KRR KU T 2% s RERR SR W38 B2 W45 5 68 1 ARORE R 00 T 12 5 A 0 5 B 2AS

hE 5K S:R282.5 X HkERIRED : A X EHHS:1001-6880(2024)9-1484-15
DOI:10. 16333/j. 1001-6880. 2024. 9. 004

Chemical composition analysis of Fenghuang Xuecha based
on UPLC-Q-TOF-MS/MS coupled with GNPS

WU Juan'’, GONG You-lan® , TENG Jian-yu*,
WANG Ya-jing’ , FENG Min’ ,ZHOU Si-qgian'**, LONG Hong-ping'"**

"The First Hospital of Hunan University of Chinese Medicine ,Changsha 410007 ,China ;” Hunan Academy of
Chinese Medicine ,Changsha 410013 ,China ;> Hunan University of Chinese Medicine ,Changsha 410208 ,China;
* Hunan Xiangxi Tujia and Miao Autonomous Prefecture Fenghuang County forestry Bureau, Jishou 416200, China

Abstract: Fenghuang Xuecha is a Chinese herbal used for medicinal and dietary purposes,which has great development val-
ue. Ultra performance liquid chromatography-quadrupole-time of flight tandem mass spectrometry ( UPLC-Q-TOF-MS/MS)
coupled with global natural products social molecular networking ( GNPS) were used to analysis and identify the chemical
components of Fenghuang Xuecha leaves rapidly. The mass spectrometry data were collected by positive and negative ion
modes , the chemical components were identified through software analysising, database matching, reference materials compa-
ring and so on,and created the molecular network based on the similarity of the MS/MS fragments. A total of Fifty eight com-
ponents in Fenghuang Xuecha leaves,the main chemical constituents included 33 flavonoids, 11 phenols, four alkaloids, three
triterpenoids and other compounds. Thirty-two compounds were identified for the first time in the genus,such as protocatechuic
acid-4-glucoside , myricetin-3-rutinoside , asiatic acid and so on. Meanwhile ,the mass fragmentation pattern of each category of

compound and the nodes of the flavonoid network correlation analysis were further explored. In this study, LC-MS combined
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with GNPS could systematic analysis and quickly acquire the ingredients of Fenghuang Xuecha,which will provid reference for

its clinical application, quality control and pharmacological material basis.
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Fig. 1 Total ion chromatograms of Fenghuang Xuecha in positive( A) and negative(B) ion mode
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Fig. 2 Extracted ion chrmatogram of reference samples in positive ion mode
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MR ;). M 385 k. R AL L

iz ;1. FIE HHR . Note:a. Adenine;b. Adenosine;c. Gallic acid;d. (-)-Gallocatechin;e. ( + ) -Dihydromyricetin ; f. Myricitrin ; g. Taxifolin ; h.

Astragalin;i. Myricetin;j. Quercetin; k. Madecassic acid ;1. Asiatic acid.

F1 REAEEXMHEROPHRSEHMEEER
Table 1 Identification of chemical constituents of alcohol extract of Fenghuang Xuecha
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+ . H S,
1* 1.142 [I(I;Z+II;7J 3 - -2.90 CsH;;NO 60.080 8 ,58.065 4 g;h?fine H: Wi s
Y B [M-H] . CH.0. 173046 1.129.019 7. ETR e
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[M-H] CH. 0 271. 083 8.169. 013 9, W& TFHE-B-D-Hi%ib )
7 2.0 331.067 3 0.44 BEISTI0 151,004 1.125.024 6 Galloyl-B-D-glucose L
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%3¢ 1 ( Continued Tab. 1)
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%3¢ 1 ( Continued Tab. 1)
o SeE SEE iR STk W BT N e
l[l]fﬁg I Measured Measured Error Molecular Fragment C{JC i d ?ﬁj
o (min) value( +) value( -) ( x10%) formula ion( MS/MS) ompoun ype
' [M+H]* ~ CoHeO. 335.039 6,225.082 0, J# D R
287 12130 4 1992 147 20T 997,121 6,121,050 9 Pteroside D LLEES
M H]® 321. 061 3.303. 050 3,
29%  12.804 611+1042 - -1.45 CyyHy 05 287.055 6, 195. 029 2. - SR
o ) 3030500 195. 08 9., . -
30 12,972 L[M+H] [M-H] 1,62 CisHpOy 163,147 5.153. 018 3. — AWM SeA il
: 321.061 1  319.046 3 ‘ 1T 139 0385 ' (-)-Dihydromyricetin B
¥ H % -3-0-B-D-2F 3| bt
[M+H]* [M-H]- CoHoO. 319.0450,195.029 1, # i-0-
3L 13T ey 0977 479.084 0 0.27 20TB 153,016 8 Myricetin-3-0-8-D-galac-  HHH I
topyranoside
W H§ F-3-0-B-D-1ij %5 Wi
[M+H]* [M-H]" o HoO. 3190045 3.280.974 4. #  [ii-0-
32 13.816 431,098 3 479084 6 -1.16 210513 195 028 8 .153. 018 2 Myricetin-3-0-8-D-gluco- R E
pyranoside
% Mg 22-3-0-8-D-ML N
CMaeH] CMH]- 319. 045 7.273. 039 5, Lgf%mo,emttm?k 5 0
- . CyoH, 0 A A
33 14809 45i 0879 449.074 5 1.59 ofhsDi 229. 086 0195029 1y iectin3-08-Doxylopy- 2
153.018 0 .
ranoside
319. 045 3.245. 044 3
[M+H] " [M-H]" ’ N 7705 #  fi-0-
34 15.095 0.93 Cyy HyyO 153. 012 8, 147. 065 0., s s
465.1033  463.089 3 20T 199054 3 Myricitrin B2
IM+H]* [M-HT- Col 0. 321.054 1.319.045 3, ORaps Aok
3151900 0 0092 637.079 6 1.97 0726195 028 5.153.018 6 Acuminatanol BUR
[M+H]* [M-H] G H.0. 287.0555.259.060 4, fEekss " A
0 1348 305 0661 303,051 4 -3 BT 195,028 8.,153.018 2 Taxifolin e
[M+H]* [M-H]" CoHoO. 3190045 5.195.028 6. HEmESHIK I,
3T 15:666 (39 0995 637.085 2 2.96 0T2TE 153,018 2 Acuminatanol isomer LA
211. 168 9. 193. 158 4
" [M+Na]* [M-H]" ) CoHA 0 A * Blumenol C O-[ apiosyl-(1 | Ny
38% 16,013 T e 03,950 1 0.71 2HyOy 153,178 0, 133. 100 4, 6) -glucoside ] BETF2
137.039 1
P [M+H]* [M-H] ) CoHeO. 321,060 5.319. 045 6, _ 3k
397 16167 a0 0839 635.060 8 2.26 07206195 029 1.,153.018 2 AU
[M+H]* [M-H]" 255.050 3.,227. 047 2. 4Endiff* N
40 16.714 Q0. C,y Hyy O %
0 16714 449 1081 447.093 9 0.58 AT 211,040 9 Astragalin BES
5,7,3',4" 5 -H B
[M+H]* [M-H] CoaHL O ZUHE T
AL 17072 03,050 9 0.14 sH;,0;  195.290 0.153.018 3 5. 7. 3. 4, 5'Denta- [k
hydroxyflavanone
B [M+H]* [M-H] ) CoH 0 321.056 9.319. 044 3, RSEELREMIAK I
420 113100 00 0989 637.085 5 1.03 0726 195 028 8.,153.018 0 Acuminatanol isomer RURHRZE
' [M+H]* [M-H]- ] CoHeO. 321062 3,319, 042 3, ~ L
43017637 3 0831 635,068 1 105 07206 195 029 1.,153.018 4 KL
' [M+H] + [M-H] CoHoO.. 3190045 0,195. 030 9, _ o
44 17.807 611.102 4 609.090 9 0.33 29 25 U5 153.018 2 WUE 2
[M+H]* - CoHo0. 238.050 8,241. 050 0, 251 I
45 18061 00 0ss 2 055 1506 153,017 2 Kaempferol RS
[M+H]*  [M-H]" C.H-0 g -
46 18.085 L T o 317030 4 0.56 sHipOs  195.028 9.153.017 9 Myricetin F R
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%3 1( Continued Tab. 1)
B8 5 5 - 2
’ (min) value( +) value( -) ( x10%) formula ion( MS/MS) poun ype

47  18.205 gggfolggi 3(%?%226 0.55 CisHy0; }2?:(?0133 65“ 178. 998 4. @iﬁim B A
48*  18.625 Q?TOI;Q ; 3&24-0?}175 0.67 CisHgOg  169.017 8.125.021 2 ig?jﬁfﬁfié‘i acid [

49%  19.248 gg“l fOI;;; 5&3_0%-9 0.90  CyHyO,, 222: 822 Ziié (1)?; Z: E’l’i‘heaﬂ““ic acid 3'-gal- e

153.018 1.,121.050 9

50719333 [6(1;4;01;71; 6([)3%01%70 0.04 €20l Oss ?221025834\71‘53%(;1.800365\ N LA
i a0 DLHIE DM g 20905094 s
52% 20.673 2“24;;28 - 0.93 CysH,, O fgz :(;)1675 98‘ 195028 1.y | codelphidin AR
s L DU o, RN
54% 22.214 [611“;3[;3; - -0.96 C36Hs, Og ‘1‘3?:03530695‘ 153018 2. ) rantoside VI f§5 fAk
55¢ 24069 © 5“;;%?; 5([);\2%'1 0.39 CyHiOg  485.144 3 387.144 9 ﬁfei:iﬁfd =i
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