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Metabolic Difference Analysis of Three Gentiana Species Based on GC-MS

WU Wen-ya, WU Ke-xin,ZHANG Mai,MU Li-qiang"

(College Forestry s Northeast Forestry University s Harbin 150040, Heilongjiang s China)

Abstract: In order to understand the difference of active components in the roots of the medicinal plants of
three Gentiana species,including G. scabra ,G. tri flora and G. manshurica ,and whether the leaves of the
three have medicinal value of development and utilization, this study collected the related metabolite data
through gas chromatography-mass spectrometry (GC-MS) and studied the chemical components of the
roots and leaves of the three based on non-targeted metabonomics. The unsupervised principal component
analysis (PCA) ,partial least squares analysis (PLS-DA) combined with univariate and multivariate statis-
tical analysis, and cluster analysis of relative content of differential metabolites were used. The results
showed that PCA could distinguish the roots and leaves of three Gentiana species; by PLS-DA analysis and
cluster analysis,58 different metabolites were found in the roots of Gentiana species,and 46 different me-
tabolites were found in the leaves,of which most of the metabolites accumulated in G. scabra were higher
than those in G. triflora and G. manshurica. Through the analysis of KEGG enrichment pathway,it was
found that L-proline and L-alanine were involved in the ABC transporter pathway,and these two metabo-
lites were up-regulated in the roots and leaves of G. scabra. G. scabra was superior to G. triflora and G.
manshurica in terms of stress resistance and resistance to external bacteria,so the content of chemical com-

ponents accumulated was also higher than G. tri flora and G. manshurica. This study provides a theoretical
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basis for the development and utilization of the original plant of G. scabra.

Key words: Gentiana scabra ; Gentiana triflora; Gentiana manshurica ; metabonomics; GC-MS

M8 (Gentiana scabra) .= & ¥ 0 (Gentiana
triflora) W BB (Gentiana manshurica) #87 J
AR g IS 22 4F A= FEAR R W, T IR S 44 RS e IR T
R L e E s 250 R & AR AR 3 R
JIEL ¥y 32 B A A PRIV AR T N S AR L R
FROH R S AR R A, rp A R S A E 2
#2020 RRICELL b 3 F g IH A AR K AR 2K O b 2
JEREH ] A 25 48 k), v 2 g B R PR L E
e LR AR A B 3 A 2 S o B0 Tk
R EY R A B L E A . A
PR B 2 tp AR T 2 AL Y PR IT R i I Sk = B
N B 58 Ky N2 I T 5 R A 0 S5 L
TR HF R A R 250,

TR A N 2000 4R 72 47 2 HE 22 2 BUAE L 4%
S e JLAE R R R iy K S sk o AR 2 b
245 e A T A, AR 20 2 A b B8 2 Bl A o
HOTRERLHY . 25 R AR L A L2 A
HFSERT G R A T Ak 2 o0 A T B 4 R 1 o i 24
FAREH /N3 T A 1 s NREAR b5 P | 5 Ak
PRI B3 B S5 0 A3 0 1) 552 el o DA T e BT 43 ) A
A R A R 45 KR AL BRI A
T2 AL A 24 AR ) 9 4 00 R B R A 245 R
Mk & S Pt 5, W0 A8 AR AR IR AR A B L AR
w0 2 A TR 5T S5 A Wy~ 0 58 55 LA J7 I
e 28 0y 245 HIAR ) s b 18 5 L BT 25 W0 B0F i R B o 42
SV B A

T AR Ok 2 IS A A 32 2 T AR A AL HOR
Z R Th E JE I A I 5 B % =48 e E A 2R e
JIB GBS AR R 8820 3 3 b e I AE JHE 3 B a3
i B LR 2 S A 508 SR AR €835 3 T
M (GC-MS) £ AR IF 12 AR 2H 27 19 73 B 75 12 % 3
PR R AE o3 FEAT RE M AE o b . e I s AR ) LAAE
AR AP IZ WA H A A B 5T S B e R
HE) G I R F S T T R Ak 2
B AAEA AR5 e 42 3 g JIB 4 i R o 4 S BF 58 %
B RGN RACE ) 5 LB 3 Fh e 1B 4] %
B Y22 5. e IBAE S —Fh i SR rp 254, 7
Ik DA B2 2 v e 13z I o 1 itk S ] 25 D 0 1)
g3 22 5 O 2 e IR T B R R A B

1 MRS

1.1 ##l
SFEMIREA S T 2021 4F 9 AR A B BILA

PR 22 /N AL AR A DX, 8 BOZE PR B A
— B A RAE R R A BB AR (] % e B =8 JE
FmM e A& 10 Bk RAFEA R R AR 3 AN e
SR AR AT IO e i T R R T A

1.2 HmHl&

Bf S 4 2 BRIV U GC-MS £ i b
BT Ll A 7890 AR LTSRN AT I [ J5
WAGHEAT GC-MS 43 ¥, &% W& 5 1k
SEH AR M S AE . RGOR A DB-SMS BN, L
TR TEA 1 pL . S UE 308
i EGEAE SRR N 1 mL/min, 78 A A% fiy 26
R IR 23 5 A 280,280,250 °C o 7E HL T flf i
BT L BERE N —70 eV, HHIAER 6. 35 min J& . L
B 12.5 4 /s GG AR TE m/2z JEF A 50~ 500
F 4 AR R SR A B U
1.3 HIEHH

B GC-MS FHLEHE S A excel #1733, B 3%
FLIE B B8 56 B 5 A SIMCA-P(Umet-rics, Umea,
Fig W) B Ak BT 3 ) R AT 32 R 43 B (PCAD I
AT 2 0 1m0 U3 i fee /N =R F 53 23 A (PLS-DAY . 4
2 5 AR ) 22 S AT L £ PLS-DA BRI 52
HAR X A AL BTk 43 (VIP ) >1 H R & %
A3 AT 28 S R 3 (P <<0. 05) 11 13 15 R 0 ik 22 51X i
Yy o B Y 22 S AR B A B KEGG 308 2
Chttp://www. kegg. jp/kegg/pathway. html), %
FRBHR R AT & A ik . GC-MS XS 21 % $ 4
(i B Microsoft Excel 2019 F1 SPSS 25. 0 #k {4 it
fraeit ot CR A S R 5 22 50 #rik) L ] SIM-
CA-P AT R RTER 2 A

2 HEXRG52M

2.1 PCA &R

2.1.1 Rfg =AM Frt RALARER TR 5 5 AT
F 53 BT (PCA) s —Fh Jo M B B X o b 7 L 72
FE AN XA i R AT T4 4 A 0 2R AT B BCHE 2 AT
3 P ARARAR ST ) PCA 1543 16 B i 1A Firs
F R FRRTTERE Ny 7400 XA R IR 48 1
Pl DO 0 R FH 52 A FEA Z (8] 1Y IR
PR 1A SR 3 B e MEAR S AL 7 Ak bRl b2 X
IR ZRWY 3 Fh ol JIH AL ER AR 8 ) A AE 25 5. PCA
#ofir F (B 1B o 3 B I8 X 43 TR i A 2
FEIE DS RN LT R ULEE  D-2ROBE AT AR L JC K
BRI R R OR BEEE (FLIR M D-H #EpE SR



C BOCHE 47 BT GC-MS 11 3 Fioli & A 9 10 AR 22 5 43 7 205
PCA-X PCA-X# 17
A
15 015
$ 10 £ 010
EN ® S 0.05
Q0 @ Q0.00
& -5 @ & -0.05
g -10 & -0.10 o
-15 -0.15 012005 ¥
20 : . -0.20 — : R
30 220 -10 0 10 20 -0.15 -0.10 -0.05 0.00 0.05 0.10
PC1(50.1%) PC1(50.1%)
1 A: B . =EBE . EHEERI PCABES;B: ZB. = RE . EHEZBERE PCA £

Fig. 1

A PCA score chart of root of G. scabra ,G. tri flora and G. manshurica ;

B:PCA load diagram of root of G. scabra ,G. triflora and G. manshurica
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Fig.2 A.:PCA score chart of blade of Gentiana scabra sGentiana triflora and Gentiana manshurica ;

B:PCA load diagram of blade of Gentiana scabra sGentiana triflora and Gentiana manshurica
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Fig. 3

A:PLS-DA score chart of G. scabra ,G. triflora and G. manshurica roots;

B:PLS-DA score chart of G. scabra G. triflora and G.manshurica blade
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Table 1  Screening results of different metabolites in the roots of G. scabra ,G. triflora and G. manshurica

F5 Compounds (=L’ P F45 Compounds =27 e
1 . beta. -Gentiobiose B-Je In — ik piES 30 Oxalic acid T K W R EERINA
2 2-. alpha. -Mannobiose 2-a-H #& b il =S 31 Palmitic Acid T AR R LR
3 Arabinofuranose (CIEDRISIUREE s 32 Propanedioic acid W H LR
4 D-Fructose D-2Rpk S 33 2-Propenoic acid [k A HLRR
5 D-Glucose D- 4] % b Bk 34 Propanoic acid A R PERIN
6 D-Mannose D-H & 4k s 35 Stearic acid il i R A HLER
7 D-Xylose D- Ak ES 36 Succinic acid eI A LI
8 Galactopyranose 2 A I T i S 37 Terephthalic acid Wb 48— H R A IR
9 Glucose 7 A IS 38 Undecanoic acid +—m A HLIR
10 L-Rhamnose L- R s 39 Xylonic acid AW R A LR
11 Maltose EX 2 VES 40 1-Butanol 1-TH =S
12 Sedoheptulose IR B I M iES 41 D-Threitol D- 75 A [E2S
13 Sucrose TR S 42 Erythritol B e
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29 Malic acid R A HLER 58 Urea R#E HAth
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Table 2 Screening results of different metabolites in the leaves of G. scabra .G. triflora and G. manshurica
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Fig. 4 A:Pie chart of root differential metabolite classification; B:Pie chart of leaf differential metabolite classification;

C:Venn diagram of different metabolites in roots and leaves
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Fig.5 a:Clustering thermogram of different metabolites in roots of three Gentiana species;
b:Clustering thermogram of different metabolites of three Gentiana leaves
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Fig. 6 A:Figure of influencing factors of KEGG enrichment pathway of root differential metabolite;

B:Figure of influencing factors of KEGG enrichment pathway of leaf differential metabolite
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