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Analysis of Chemical Constituents in Different Parts of Gentiana straminea
Based on UPLC-Q-TOF-MS/MS
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YANG Ai-fang, XIE Hui-chun’
(Qinghai Provincial Key Laboratory of Medicinal Plant and Animal Resources of Qinghai-Tibet Plateau,
School of Life Sciences, Qinghai Normal University, Xining 810008, China)

[ Abstract] Objective: Ultra-performance liquid chromatography-quadrupole-time-of-flight tandem
mass spectrometry (UPLC-Q-TOF-MS/MS) was used to analyze the chemical constituents in the aerial part and
roots of Gentiana straminea from different areas of Qinghai province, and the main chromatographic peaks and

differential components of different parts were identified. Method: The chromatographic separation was
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performed on a Waters ACQUITY UPLC HSS T3 column (2.1 mmx100 mm, 1.8 pum) with 0.1% formic acid
aqueous solution (A)-acetonitrile (B) as the mobile phase for gradient elution (0-1 min, 1%-13%B; 1-5 min,
13%-18%B; 5-7 min, 18%-50%B; 7-9.5 min, 50%-60%B; 9.5-11 min, 60%-99%B; 11-14 min; 99%B; 14-
15 min, 99%-1%B; 15-16 min, 1%B) , the column temperature at 40 °C , and the flow rate of 0.3 mL-min™.
Electrospray ionization (ESI) and negative ion full scan mode were selected for the mass spectrometric
conditions to analyze the samples, and the detection range was m/z 50-1 200. Chemical constituents of the aerial
part were qualitatively analyzed with the reference substances, literature information and ChemSpider. Principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were used to
analyze the classification trend, correlation and differential chemical components between aerial part and roots of
G. straminea. Result: A total of 68 components, including 24 iridoids, 13 flavonoids, 8 triterpenoids, 6
xanthones, 5 fatty acids, 4 saccharides, 3 phenolic glycosides, 2 alkaloids, 2 sterols and 1 lignan, were
preliminarily identified from the aerial part of G. straminea. Among them, 42 components were firstly reported
in 4 Gentiana species included in the 2020 edition of Chinese Pharmacopoeia. Eight differential components
were screened out, namely sucrose, maltotriose, loganic acid, shanzhiside methyl ester, 6'-O- 8 -D-
glucosylgentiopicroside, swertiamarin, gentiopicrin and isovitexin. Conclusion: The aerial part of G. straminea
is rich in chemical constituents and has good medicinal potential. There were significant differences in the
chemical components between the aerial part and roots of G. straminea, and the main differential components
were iridoids, which could provide a basis for exploring efficacy differences in different parts of G. straminea.
[Keywords] Gentiana straminea; chemical composition; ultra-performance liquid chromatography-
quadrupole-time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS) ; chemometrics; iridoids;

flavonoids; triterpenoids
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Table 1 Collection site and grouping information of G. straminea

FE i o5 o
No. RN L R BE(E) AV
(Adl) (B4)

[ . 28 5 3457 102°25'43" 34°0'51"
2 MO 37 1 3472 100°55'10" 32°45'8"
30 RN 35 2 4078 101°22'33” 33°42'58"
4 R - 3 3168 101°3749"  32°41'4"
5 RN 45 7 4156 100°8'23"  33°24'47"
6 RIEMT 34 11 3357 100°34'16" 34°37'46"
7 FigHE 43 19 3698 100°21'33" 34°46'68"
8 HLEMN" - 22 4156 100°8'24"  33°24'48"
9 M - 23 3665 100°57'42" 32°50'9"
10 HEH - 24 3290 101°4'44"  32°42'17"
11 igden 26 10 3135 99°44'8”  38°20'7"
12 AN 38 15 3209 99°52'4"  38°16'49"
13 gk e 41 20 3274 100°22'28" 38°0'12"
14 EEM 46 18 2996 99°52'50" 35°34'27"
15 EEM 36 16 3658 98°51'35" 37°9'3"

16 #FEIM 39 14 3042 101°55'52" 35°14'56"
17 ERH? 30 4 4205 96°23'12" 33°55'25"
18 ERIH® - 6 4153 96°40'56" 33°53'13"
19 ERHe 31 8 4026 96°57'15" 32°51'21"
20 ERMC 33 9 3845 97°19'80" 32°91'30"
21 EAI e 27 12 3821 96°23'16" 32°22'39"
22 ERMT 29 13 3866 96°23'59” 32°27'15"
23 EMINE 44 17 3565 96°50'40" 32°0'24"
24 EMINO 40 21 3908 96°36'21" 32°39'17"

TE a-j FR 7] — R M A RR A 4 5 - JCHE

A 0.2 s, K5 I B 18] 16 min, B 24045 L IR % E
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Fig. 1 TIC of QC samples of G. straminea in negative ion mode
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Fig. 2 TIC of different parts of G. straminea in negative ion

mode
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Table 2 Identification of chemical constituents in aerial part of G. straminea

5 min st T WEET app B H BT iz Bt e
1 095"  C,H,0, 341.1090 [M-H] 0.1 149.0451.143.0346.119.034 6 [k N
2 098"Y CH,0, 5031624 [M-H] 1.4 179.0558 E
3 1.09Y  C,H,0, 387.1142 [M+COOH]™ -0.6 133.0139 L
4 113Y CH,0, 5031621 [M-H] 0.8 179.0559 w7
5 197 C,H,0, 3911229 [M-H] -4.2 231.0867 BE T J
6 208 C,H,O, 493.1550 [M+COOH]™ -2.6 375.1294.169.086 8 6-0-Z 15t L HE F Y i
7 211 CH,NO, 164.0713 [M-H]" 22 - 79 768 e L, J
8 223 C,H,0, 3150730 [M-H] 2.6 213.076 3.109.029 1 3 Ak -2- I S AL 2 W -1-0-B-D-

R R
9 226” C,H,0, 3751299 [M-H] 0.6 213.0763.151.076 0 8- KT A MR
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gk 2
%;} t,/min ¥R %‘{iél;jn/z m&®F  S/ppm 85 F m/z HFR i;i;ig
10 235  C,H O, 341.0871 [M-H] -2.1 229.0712 1= W 3 D~ 26 W
1 241" CH,O0, 3751309 [M-H] 3.5 213.076 6.169.086 6 ST IR N
12 263"  C,H,0, 3751272 [M-H] -6.7 169.085 8 8-F Kk -10-FR I A% F AT
13 2.78"Y C_H,0, 4051385 [M-H] -4.2 389.108 0,243.086 4.155.034 2 LI4E+ H g
14 279"  C,H,0, 389.1081 [M-H] -2.3 195.0655.125.023 8 8- T A B R T TR
15 293" C,H,0, 563.1612 [M+COOH]™ -1.1 341.1080.179.0554.125.023 8 6’ -O-B-D-j %] W 3L J I 15 ¢ J
16 2987 C,H,0, 5651762 [M+COOH]™ -2.1 341.1079.179.0554,125.0238 2'-O-B-D-i% Wi 5L 4 3647
17 3177 C,H,,0,, 419.1197 [M+COOH]" 0.6 179.0561 (E S V
18 3.17Y  C.,H,0,, 419.1197 [M-H] 0.6 179.0561.141.019 3 11 RR I 7
19 325 C,H,0, 449.1299 [M+COOH]™ -0.4 179.0553.125.023 8 qinjiaoside A
20 3.52 CH,0, 3010348 [M-H] -2.0 243.0289 Hit e %
21 3522 C,H,0, 4210761 [M-H] -3.6 331.0452 TR
22 3577 C,H,0,, 447.1496 [M-H] -2.7 375.1390 8-0-Z It LI HE 1 Y M
23 3.65” C,H,0, 563.1624 [M+COOH]™ 1.1 341.1089.161.045 1 2 -O-B-D-Hi A Bl 5 Jp IR A
24 372" C,H,0, 401.1088 [M+COOH]" -03 179.0556 Jg I N
25 3.82 C,H, 0, 563.1616 [M+COOH]™ -0.3 341.1084.161.0449 4" -O-B-D- ] A AL g i A N
26 3.89Y C,H,0, 403.1240 [M+COOH]" -13 179.0553,125.023 8 1 F AT N
27 3.98 C,,H,0,, 5651775 [M+COOH]™ 0.2 193.0506 6" -O-B-D-T AW 3L 2 45 N
28 428 C,H,0,, 579.1365 [M-H] 1.6 357.1344 garlinoside
29 446 CH,0, 371.0981 [M+COOH]™ -0.7 165.0550.150.0316 melilotoside
30 473 C,H,0, 447.0942 [M-H] 2.0 161.024 4 iz
31 483 C,H,O, 639.1586 [M-H] 3.0 477.1050.315.0729 S+ RZER-3-0B-D-H 4 i HL-4 -
O-B-D-7i %) B 15
32 5.02”  C,H,0, 461.1086 [M-H] -0.7  323.0775.313.0352.179.0350, H M2 # %
161.023 9
33 5.52% C,H,, 0, 653.1728 [M-H]" 0.7 301.0365 monoxerutin
34 5.73% C,H, 0, 421.0763 [M-H] -3.3 331.0457 norswertianolin
35 615" C,H,0,, 4310982 [M-H] -0.3 323.077 1.146.965 4 SR N
36 6377 C,H,0,, 6832179 [M-H] -2.0 521.1656.359.113 2,163.039 2 10-O-F] & Bt 4 -6 " -O- B 22 il 4k
i
37 6.64 C,H,0,, 493.1727 [M-H] 2.4 323.0777.161.024 4 6'-0-(2-3- I ) -J o S AF N
38 6.66° C,H,0,, 477.1050 [M+COOH]" 24 315.0726 SR ZER -4 -0-B-D-HHE LT
39 677 CpH,; 05 5792081 [M-H] -0.4 417.1549 T 0 A R N
40 679 C,H,0, 537.1615 [M+COOH]" 0.2 417.1549.,181.0502 macrophylloside A
41 691” C,H,0, 4510896 [M+COOH]" 3.2 315.0728.179.054 8 lancerin
42 694” C,H,0, 6031942 [M+COOH]" 1.9 323.0853.233.0819 KD
43 711”7  C,H,0, 4672121 [M-HI -2.8 193.049 6.146.964 8 1-O-capryloylsucrose
44 7.19Y  C,H,0,, 5851599 [M-H] -2.5 227.0341 W g AR T
45 7.24Y  C,H,0, 7552021 [M-H] -2.5 301.0339.255.0351.153.0182  #fit ¢ K -3-0-a-L-FAHE-(1-2)-
B-D-H I HEHE-7-0-a-L- AW
46 7377 C,H,0, 7552022 [M-HI -2.5 315.0714 faralateroside
47  764Y CH,0, 5511421 [M-H] 2.6 315.0721 2-methoxy-4-hydroxy-xanthone-

6-0-B-D-xylopyranosyl-(1-6)-8-D-
glucopyranoside
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ZR2
ey T RS
i 4 N HE B 7R
9 t,/min o F X 5T iz & ®F  S/ppm RS m/z £ B A
48  7.66 C,H,,0, 7972148 [M-H] 0.3 635.1620.551.140 9.,451.124 2, rindoside N
315.072 1.,153.018 8
49 779 C,H,,0,, 7812206 [M-H] 1.2 619.170 2,451.126 4,315.073 6, trifloroside N
153.019 1
50 8.00Y C_,HO, 259.0255 [M-HI 2.6 215.0350 desmethylbellidifolin
51 803" C,H,0, 3292337 [M-H] 1.2 211.1338.121.029 2 (-)-pinellic acid
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Fig. 5 Structures of differential compounds in aerial part and
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Table 3  Relative abundance of differential compounds in

different parts of G. straminea (x+s)
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