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Chemical constituents of Qiang medicine Primula chungensis by
UPLC-Q-Exactive-Orbitrap-MS
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Abstract: To clarify the chemical components of the Qiang medicine Primula chungensis Balf. {. et Ward. ,ultra performance
liquid chromatography-quadrupole/orbitraphigh resolution mass spectrometry ( UPLC-Q-Exactive-Orbitrap-MS) was analyzed
in this work. Electron spray ionization ( ESI) source was adopted with both positive and negative ions. The chemical compo-
nents were analyzed and identifiedaccording tothe precise mass,fragment ions, retention time combined with the references. A
total of ninety-two compounds were identified in the P. chungensis,and the main chemical components included thirty-nine
flavonoids , thirteen organic acids, eighteen fatty acids,eight amino acids, four phenylpropanoids, three iridoids and other com-
pounds. Using UPLC-Q-Exactive-Orbitrap-MS technology can provide a fast and accurate method for the identification of
chemical constituents in P. chungensis for the first time,which lays a foundation for further research on the pharmacology sub-
stance basis and quality control.

Key words : Qiang medicine ; Primula chungensis;chemical constituents ; UPLC-Q-Exactive-Orbitrap-MS ; flavonoid
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Primula chungensis Balf. f. et Ward. 1822 H
1.3 RWHZE
1.3.1 B SERGBRE

Boh T & MR, VIS STk, i =50
OB RZ) 0.5 ¢ WEERRE , B B ZEHIEM D K%
A 50% WIEE 25 mL, FRE HaE, @A (P)3:300 W,
AR .40 kHz) ZbF 1 h, 5, R E B, 50%
PR b R 3 % B o, 3520, 0. 22 wm L B D8
it ISR, B .
1.3.2 x$ RSk ah 4 &

BOSTT R BT IR AR RO IR i
I — 7€ it F I ] i e 3 0 2 mg/mL 1) %68 R
W, E T 4 COFETRAE M THTH 0. 22 pum L
/i SuRs
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Table 1  Identification of chemical constituents in P. chungensts

4 N i e
) ot = B3 Frror T TR RTET 5k
N c d tr (min) I 1 m/z 10 Molecular Fragment ion Ref
0. ompoun on mode (% ) formula (MS/MS) ef.
I = TA
1 BRAM 0.96 [M+H]* 148.0599 -5.38  C5HyNO, 130.049 8 .102. 058 4 6
Glutamic acid
WA R . 191.019 3.133.013 4,
. - . 3. CeH,, 0
2 Saccharic acid 0.97  [M-H]" 209.0296  -3.28  CollioOs 85.028 4.71.012 7 7
T B 119.034 1.89.023 4
HI- - C,,HyO : \
3 Trehalose dihydrate 1.00 [M-H]™ 3411087 -0.47 R 71.012 7 .59.012 7
4 B 1.07 [M-H]- 115.0026  9.04 C,H,0, 71.012 7

Fumaric acid
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%3¢ 1 ( Continued Tab. 1)
P —
e fam BT 2% Bror 7 2L ST B4k
N C q tr (min) I 1 m/z 10 Molecular Fragment ion Ref
o ompoun on mode (x ) formula (MS/MS) .
3 M;j%fid 1.07 [M-H]" 133.0133  7.02  C,H,0; 115.002 7.71.012 7
6 Cﬁ?kd 1.12 [M-H]- 191.0190  -3.56 CHg 0, 87.007 7 .85.028 4 8
== 7
7 I’;iﬁt 1.23  [M+H]* 132.1014 6.83 C4H3NO, 86.096 7 9
8 guﬁfﬁcid 1.44 [M-H]- 117.0183  8.72 C,H,0, 73.028 4 10
9 Cﬁﬁ%@j‘ 1.49 [M-H]- 169.0134  -5.00 C,Hg O 125.023 6.97.028 6 11
sallic acn
R,
10 L.ﬁa}fﬂ?ﬁliﬁne 1.76  [M-H]~ 164.0709  4.63  CoH;NO,  147.044 4 .103.053 7.72.008 0
11 558 A B e IR TR 2.12 [M-H]- 315.0722 0.35 C;3Hig09  315.072 3.152.010 7.108.020 6
RN =T 73]
12 2_Metiviiﬁi%c weid 2.57 [M-H]- 145.0498  -5.46 C;3HjzNOg  127.039 1.101.059 8.83.049 1
N ] BT
13 iiifﬁ;%_f_ﬁi% 2.89  [M+H]* 261.1475  -0.17 Cj Hy N, O 146.078 9 .115.076 3
AR 159.092 0.142.065 4
HI- - ¢, H,N,0 . \
14 Tryptophan 3.02 [M-H]- 203.0821 2.64 C,H;;N,0, 116. 049 6. 12
pAiEA 110.031 9 ,108.020 7
-H]- C,H,0 . )
15 Gentisic acid 3.46 [M-H]" 153.0185  4.95 T 95.012 8 .85.028 4
Ik [ iy
16 Chlm.jf}?acid . 4.24 [M-H]" 353.0879  0.07  C;cHy0y 179.034 2 135.044 2 13
4-F S LKA TR 152.010 6 ,123.044 2
-H]- CgHg 0 . )
17 4-Methoxysalicylic acid 4.36 [M-H]™ 167.0342 4.3 g 108.020 7.91.017 9
I ; 91.017 9 81.033 5
5 H] K C,H, 0 N >
18 o] 4.99 [M-H]- 109.0284  9.22 ¢Hg 0, 670290
LR .
1 Catochin 597 [M-H]® 289.0719  0.58  C;sH,0q 245.081 8.109.028 5 14
=3 M7 e B P! <
20 (?Effﬂfxfﬁf 6.42  [MH]" 549.1785  1.04  CyHyO 205.076 4 123. 044 2 14
JRAET 2 B2 407.078 9 289.072 3
HI- CyH, O \ )
A Proanthocyanidin B2 6.49 [M-H]™ 5771356 0.92 076 T 137.023 4 125.023 3
. 389.125 9 341.101 8
si HI] C, H, 0 > )
22 Mulberroside E 6.59 [M-H] 551.177 5 0.87 26H3, 013 195.065 7 .165. 055 3
IR ) 224.028 8 .223.061 1.
B B ¢, H,0
3 Sinapic acid 6.83 [M-H]" 223.0608  -1.59 H2ES 193,013 9,164. 047 2 .149. 023 4 15
FILAE . 245.081 6.125.023 3,
H1 C;sH,0
24 Epicatechin 7.08  [M-H]" 289.0718  0.37  CusHiuOe 112.984 4.109.028 3
R 101.023 4 123.044 2 .
25 (fl & ,‘j 7.09 [M+HC00]433.1354  0.68  Cj;Hy 0y 225.076 5.68.997 0, 16
emposice 207.065 7.124.047 7
A E . 301.035 4 .137.027 9,
B - CisHpO0
26 Dihydromyricetin 715 (M-H] 319.0459 015 157712778 125.023 5
HR R i 255.046 0.229.034 6,
B CsH,,0
z Herbacetin 7.16 [M-H]" 301.0354  0.08 150 175.003 0,125.023 6 17
_7 Tk - TR A iR
28 N_]Xﬁﬁfpﬁfjﬁm 720 [M+H]* 208.0957 2.61 CjH;3NO; 166.081 8 .121.085 3
PRz R ; 293.087 9 233.065 7
-H]- CyoHyg O ~ :
» Paeonolide 7.26 [(M-H]" 459.1504  0.64 078 F12 165,054 7.150.031 4 89.023 3
30 Eriodictyol-7-O-glucoside ~ 7.31  [M-H]- 449.1090  0.16  CyHyO0,, 287.056 3.259.061 2,

151.007 1,125.023 3 61.987 2
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2:5% 1( Continued Tab. 1)

P —
e o = T B Error TN HAET Sy
N C q tr (min) I 1 m/z 10 Molecular Fragment ion Ref
0. ompoun on mode (% ) formula (MS/MS) ef.
. 270.048 6 269.045 5
Spherobiosi . “H1 X i Crr Hi O N N
31 Spherobioside 7.45 [M-H]" 577.156 6 0.58 27H30014 268.037 3 .133.028 6
FR#E 241.050 3 213.055 2
5 HI- 4 C,sH,,0 ‘ ,
32 Apigenin® 7.64 [M-H]- 269.0455  0.05 1sH,O5 151,001 5 .133. 028 6 18
AT A 269.045 6.253.049 0
HI- Cy HyyO \ )
33 Oroxin A 7.65 (M-H]" 431.0984  0.13 2172010 241.050 2 .133.028 3 19

Mt 3R -3-0- 257 -

(1-2) -0-RE=HEH 301.031 3.300.027 5,

HI- Cy3H,y O
i Quercetin3-O-rutinoside- 7.70 [M-H]" 755.2041  0.16 3700 271.024 4 179. 005 3
(1—-2) -O-rhamnoside
Fkg 2 -3-0-21 ZLAH LI B 1 317.029 4 316.022 4
HI- Cy Hyy O , :
3 Myricetin-3-0-galactoside 7.74 [M-H]" 479.0834  0.73 20 178.998 3
741.259 2 579.208 8 .
36 Eleutheroside E 7.91 [M+HCO0]787.2667  0.37  C3HuOp 418.160 8 417.155 8.,
181.049 9 .166. 026 3
FEMLH . 595.153 2 .285.039 7
HI- CyHyO , ,
37 Robinin 8.09 (M-H]" 739.2093  0.21 B0 984,032 6 ,255.029 9 227.034 6

] 301.034 6.,300.027 6
-H]- Cy; H3O N N
38 Rutinum * 8.36 [M-H]" 609.146 3 0.32 2730046 271.024 9 151,002 9 20

SR . 301.034 6.300.027 7
) H]- 463. . Cy HyO \ °
» Isoquercitrin 8.54 [M-H]" 463.0884  0.52 20T 271.024 7 255.029 9 2
Tl Bz 26 -7 -O-#i g i A 271.061 4 .151.002 9 ,
HI- Cy Hyy O
40 Naringenin-7-0-glucoside 8.55 [M-H]™ 433.114 1 0.2 2R 119.049 2
41 Apigenin4'-0-glucoside 8.59 [M-H]"~ 431.098 4 -0.03 Cy Hy Oy 260.045 8,151, 0029, 22
119.049 3
Xy 8 301.035 4 271.024 8 |
HI- Cy HyyO
4 Hyperoside 8.63  [M-H]" 463.0886 0.78  Cylly0p 255.030 1 .151.002 9 23
- D14 5 i
43 N-ZBi-DL-( R R 8.68 [M+H]* 247.1079  -0.79 Cy;3HyN,0; 203.082 1, 116.034 3
Acetyltryptophan
LT R 285.040 4 177.018 4 |
s HI- C;sH,,0
44 Tl 8.77 [M-H]- 303.0510  0.32 1sHp 05 125 023 4
45 BT 8.79 [M-H]- 423.1288  0.48  CyH,, 0y 155.034 2 .123.044 3
Salicortin
I 28 -3-0- 25 M i 285.040 3 284.032 7
5 HI- Cyy Hy O : \
46 Kaempferol-3-O-rutinoside 8.98 [M-H]™ 593.1516  0.69 27730 257.045 6.255.029 9
=g 285.039 7.,284.033 0
.03 H]" . . Gy HyyO N N
Y Kaempferol3-0-galactoside 00 (M-HJ™ 447.0935 063 CarfloOu 174.955 3 .59.012 8
KAl . 314.043 3 300.027 3,
. 4 Cpg Hyy O
48 Narissoside 9.05 [M-H]- 623.1618  -0.68 25 H3 016 509,019 9
A 187.097 0.,125.059 6 .
HT- CpH,, 0,
49 Unkeown 9.11 [M-H]- 261.1344  0.26 12H, Og 122 824 1
SR . . 285.039 0.,284.032 6,
. Cy HyO
50 Astragalin 9.28 [M-H]" 447.0934  0.36 210 255.029 8 227.034 4 25
B RS E3-0- B R Y 315.051 5.314.043 3
IT B~ 2 Gl - R N
. CyH,, 0
S Isorhamnetin-3-0-glucoside 9-37 [M-H]™ 477.104 1 0.52 niRR 285.041 9 271.026 6
AR .
52 FIPAH 9.40 [M-H]- 607.1670  0.35  CyH; 05 299.056 2 284.032 4
Diosmin
L2 -3 -O-FTReAF 284.032 8 ,255.0295 4
HI- CpoH g0
53 Kaempferol-3-0-arabinoside 9.6 [M-H]™ 417.0829 0.54 207180 227.033 7
Wik Bz 3R -3-0- A BEE IR 17 301.035 4.178.998 0
5 & HI- . . Cy H,gO , )
54 Quercetin-3-0-glucuronide 9-36 [M-H]"  477.067 6 0.22 2 151.003 1
55 Genistein 9.56  [M-H]- 269.0456  0.51  C;sH,05 241.050 5.213.054 8 ,

134.031 8.133.028 6
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2:5% 1( Continued Tab. 1)

B .
2 fit L ETHR 2 Bror - P T idlat L
N C q tr (min) I 1 m/z 10 Molecular Fragment ion Ref
0. ompoun on mode (% ) formula (MS/MS) ef.
9- IR ) 155.107 0,127. 111 9
. “HT 3. . CyH140 N N
56 9-Hydroxynonanoic acid 9-76 [M-H]™ 1731175 4.39 oS 104.953 0
6'"-0-%] -7 Tk HE AR A
TR X 225.077 3.163.039 5,
H H]- o Cy,HyyO
57 6'-0-p- 071 IM-HJT695.2192 007 CalloOn s hoeu 123,044 2 101,023 4
Coumaroylgenipingentiobioside
15-FAFTHI IR E Fla 354.236 6,148.956 7 |
“H1- CyoH3, O
B 5 Keto Prostaglandin Fla o-81 [M-H]™ 399.2389  0.41 073475 73.028 4.71.012 7
. . 163.039 4 145.028 7,
59 Grandidentatin 9.99 [M-H]"~ 423.166 3 0.55 Cy Hyg Oy 119. 049 3
wHAF 254.054 0.253.050 6
T - G Ha O . N
60 Daidzin 10.12 [M-H] 415.103 7 0.73 21 T U9 133.028 2
271.061 5.151.002 9
S i “H1- C,H,, 0 > >
61 Choerospondin 10.48 [M-H] 433.114 2 0.42 21 Hy Oy 119.049 3 .107.013 0
. 253.050 6.,225.055 5
-Di 9 _ - | C,-H,,O N N
62 5,7-Dihydroxyflavone 10. 89 [M-H]~ 253.0505 0.54 15H19 04 200.060 2 .117.033 5
161.044 8 .113.023 4
antionosi “H1" CoH3, 0 N N
63 Byzantionoside B 10.98 [M-H] 371.207 7 0.31 19H3, 04 101.023 4 85.028 5
6''-0-Z k1 & W
LA HI - Cay Hy, O
64 6" -0-Acetylglycitin 11.63 [M-H]~ 487.1251 1.85 24 Hpy Oy, 283.061 3.59.012 7
FEAE L
65 53 S 12.84 [M-H]~ 297.076 8 -0.01 C;H,,05 282.053 6.267.030 1
Mosloflavone
il :
66 Ijt*ﬂjﬂi%‘i 13.08 [M-H]" 267.066 3 0.12 CisH;, 04 252.042 7 .224.047 6 26
Formononetin
67 4'-Hydroxyflavone 13.26 [M-H]~ 237.0554 -1.31 Ci5sH,(05 193.065 3.117.033 6
(92) 9-+ /IR = Jt KL R ] . 229.144 2 211.133 8,
- C;sHy, O
68 Tridecyl oleate 13.41 [M-H]™ 329.2334  0.15 187 183.138 6 ,171.102 1
69 Isoformononetin 13.79 [M-H]~ 267.066 3 0.01 CisHi, 04 252.042 8 .151.007 2 27
! YA T
70 2SRk 14.04  [M-H]- 2370554  -1.31  C5H,0, 209.060 4,117.033 7
2'-Hydroxyflavanone
SL7ES - 209.053 0.181.065 4
_H1- - C;sH,, O ) N
71 Chrysin 14.36 [M-H] 253.0505 0.3 15 Hip Oy 153. 070 3
BIER 165.018 6.,119.049 3
H1- CiH,,0
72 Sakuranetin 15.47 [M-H] 285.077 1 0.84 161114 U5 93.033 5 28
6-Z ) . 193.085 2 .175.038 7
“H1- C;HyxO N A
73 6-Gingerol 15.97 [M-H] 293.1759 0.55 17H26 04 99080 7
2,2- R AT R .
’ . “H1 . -1. C;sH,0 . .03
74 2 2-Dihydroxychalcone 17.22 [M-H] 239.071 0 1.41 1511203 119.049 2 93.033 5
275.201 8.235.170 1
- “H]" CsH; 0 N :
75 9-HOTrE 18.82 [M-H] 293.212 4 0.65 18 H30 03 183.138 4 171. 101 9
277.217 5.171.102 0
- ) “H]" C;sH3, 0 > >
76 9-HODE 20.06 [M-H]~ 295.2279 0.23 18 H3, 03 158.978 0
77 Hﬁ?ﬁ& 21.78 [M-H]" 199.169 8 -2.61 C,H,, 0, 145.758 2 29
Lauric acid
R IHER . 231.2115.177.164 0,
_H1- - CsHyO
78 Linolenic acid 22.77 [M-H] 275.201 6 0.09 1823 Uy 59.012 7
FATHER 259.207 5.233.229 4
“H1- C,sH5,0
” Pinolenic acid 23.95 [M-H] 277.2173 0.04 18773072 59.012 6
80 Dodecylhydrogen sulfate 24.04 [M-H]~ 265.1479 0.29 CipHys04S 129. 97641 99\8976 ',;959 I
81 mﬂﬁm 24.36 [M-H]~ 227.2013 -1.24 Ci4Hyg 0, 158.115 2 .96. 169 4 30
Myristic acid
82 PR 2 24.79  [M-H]® 253.2172  0.37  CiHy0, 209.060 6.133.028 7 31

Palmitoleic acid
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%3¢ 1 ( Continued Tab. 1)
B .
5 Lty AT 2z Bror AT . Bk
N C 1 tr (min) I 1 m/z 10 Molecular Fragment ion Ref
0. ompound on mode (% ) formula (MS/MS) ef.
L DU i
83 AL DR 25.03  [M-H]- 303.2331  0.46  CyHy0, 259.243 1. 32
Arachidonic acid
RIATH I ] . 261.222 6.,135.022 5,
- - C,sH;,0
84 Linoleic acid 25.36 [M-H]" 279.2329 .15 1B 59.012 7
85 . é%ﬂzrﬁ(@& . 25.98 [M-H]~ 305.248 7 0.27 CyH34 0, 129.975 6
Dihomo-linolenic acid
86 ﬁﬂ%m . 26.60 [M-H]~ 255.2328 0.41 Ci6Hj, 0, 255.233 0,237.223 3 31
Palmitic acid
itz :
87 L 26.92 [M-H]~ 281.248 6 -0.03 C3H3, 0, 281.248 6 33
Oleic acid
88 Eicosadienoic acid 27.28 [M-H]" 307.264 3 0.19 CyoHsz6 O, 289.210 3
Ll TR ] . 339.326 7.146.965 1,
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Note: * Identified by comparison with the reference substance.
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Fig. 2 Fragmentation pathway of hyperoside
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Fig. 3 Fragmentation pathway of chlorogenic acid

2.3.3  IRMEE S R AL AT
TEFPRIAT G R R LA 3 IR RS S 1k
B, S Y 20,25 57 AR IS 4 AE Rl 1E
Hh, BB R CH,0 #1 H,0 707 KB B 7, 12
figp it R R A ) 52 BN R PP, B R 2 B RO
121 BRI 51 . LAALE W) 20 Do), £5 B i

H

m/z 549.178 5

B8]} 6. 42 min , 7547 B 1820 I8 e 7 125 1
m/z 549. 178 S[M-H ], #5r F &5 F il & C, Hy,
0,0/ T35 m/z 225.074 6 W BB T, 35 i 5 —
ST CH,O, TEJK m/z 123.044 2 W K88 T, i@t
AP SCHR Y SR 20 S 5 T g IR XURE T
D 5T JE - NE OB 10 2 A2 WL I 4

-H -H

bo | R

-C4HsO
-CjH,,0 4603
12H10059 Z O
(0]
OH

OH OH

m/z 225.074 6 m/z 123.044 2

B4 WEFEBXETFHRBEEE
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Fig. 5 Fragmentation pathway of arachidonic acid



994 FR PS5 TT & Vol. 35

2.3.5  RHABR RS W EAT T AR BT F5 F 0% m/2203.082 1 [ M-H |, 53
PRI G AE RIS e 8 MRS TE TN L — A4 Co, TS FIE R m/z

Y s A 1.5.7 .10 13 14 28 43, LR 2 159. 0919 i | &5+, B & —4r+ NH, JE il m/z

SHEFEMREN—REY, REAFR D TR 142.0655 A BT, 4682l 5 —r 7 C,H, 155 m/

APATE, N AR 3 2 P, B E 4 NH, ,.COOH., 2 116.0495 e B . b Sciik' ™ miihb &9 14

H,0 il CO, v PEE T AR IERE R & 1. L R VTR I 2 R A UL 6

G 14 ), O B BT TE] 3. 02 min, 78 £ 2§ A2

H H H
i Q|
N H i
p -NH, i -GH, )
NH, g
=
m/z 159.091 9 m/z 142.065 5 m/z 116,049 5

Eo6 BiBHNAMER
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Fig. 7 Fragmentation pathway of succinic acid
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