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[FZE] BW: 009z, RS IUE A PE R FAENG I 0 . 3% R R RAGBOE R A e Mo, &
GC-MS B ARG G+ AL % HAG 2 43 BEAT 43 B8 A8, A 3% 0 T AR A — AL ik T B 5 S A W R AR N & . SR AT
JECZ2 JUAL , BRAE 2 JUAE AN VG 28 JU A (9 R W PR B4 vh 23 0 S 8 T 38,3527 M aW, S H A B B e 94.31% ,83.09% ,
80.84% . 3 FhZE JUALNR VR AT A7 HE — s R E MY 22 57, VU B 28 JU A 1Y 5 B 1043 o it R e 48 (59.33% ) (BE2E (14.53% ) A #HL
B (6.43% ) \FW 25 (3.84% ), bk A6 28 JU A6 19 32 22 18 0 b 10 R e 45 (28.24% ) (2% (17.51% ) B HLFR (8.09% ) | [ 2%
(7.55% ) , NI VG 22 JLAL B LA N AR FIBE e (24. 79% ) (B35 (5.79% ) i%bﬁé(ﬂ 03% ) B2 (16.60% ) \BE (2.78% ) .
o 1) VG 22 A6 0 R 5 P 23 R DG b 2 o ) DX 8 O, R L2 B MR A OR [R]85 48 - 3 0k kb DL IR U P I RN A A o B O
M5 i, I kR %8 T A6 B IR 4R LR 2= AR .
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Analysis on Fat-soluble Constituents in Flowers of Tibetan Medicinal Plants
of Three Gentiana Species by GC-MS

LIN Yan, HAN He-dong, HU Hai-qing, LI Rong-jiao, LI Yan, WANG Xiao-ling*
( Ethnic Pharmaceutical Institute, Southwest University for Nationalities, Chengdu 610041, China)

[ Abstract ] Objective: To analyze fat-soluble constituents in flowers of Tibetan medicinal plants of three
Gentiana species, G. dendrologi, G. straminea and G. tibetica. Method: The fat-soluble components were
extracted by Soxhlet extraction, separated and identified using GC-MS. The relative content of each component was
determined by area normalization. Result: Thrity-eight, thrity-five and twenty-seven compounds from G.
dendrologi, G. straminea and G. tibetica were identified respectively. The ratios of identification of total compounds
were 94.31% , 83.09% and 80.84% respectively. There are some differences among three Gentiana, the main
ingredients being alkane (59.33% ), ethanol (14.53% ), and organic acid (6.43% ) and ketones (3.84% ) in
flowers of G. dendrologi, alkane (28.24% ), ethanol (17.51% ), and organic acid (8.09% ) and esters
(7.55% ) in G. straminea, and alkane (24.79% ), ethanol (5.79% ), and alkaloids (17.03% ), quinones
(16.60% ) and esters (2.78% ) in G. tibetica G. tibetica showed different pharmacological activity owing to
different chemical compositions. Conclusion: By analyzing and evaluating their fat-soluble components in three
Gentiana Species, the scientific data can be provided for exploitation of Gentiana resources.
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ARG, A5 3 PR 2 2 JUAR IR VR PRI 2T Y GC-MS 3 b7

Z AL 2 TR [ 1% e e 245 b1, BAT I AW T 25 T
SRR A AR IR T (R AR W) LB
o PR P B H S I IHZ T RL KR (BT
2% R AR BT BRI 2 OU A IR YT R
e O b A B AR B (AR
SEUED T - AR 2R A, B XU BT AR A A K
B A N A, B Sk KU AL MR R SOk R
LR AR IR R R L, I
R A7 JR0 3 2 0 B T 1 S, e I v 2RO
A A W e, 3k 2 A B W) 0 R M G R A
P B A W R B . AR SR R R
FEOE P 3 T 2 JUAE P Y ARV P oy o A H]
AR -G (GC-MS) B FHH R XS 3 Bl % JU 48 h
TV T HEAT T A T Y E P E AT
1

i 7k BT 2012 48 9 ] VY R g A TR
£,2012 4 6 -7 H VG RARZ F 2012 4E 9 J 1] ki
MUk DX FY) 3 i ZE JUAR , 28 VU TR KR A 24 R
JIt 3k B L3R AT 24 0 43 S 4 E O T R 2R U
Gentiana tiana tibetica King ex Hook. f. , JRAEZETL G.
straminea )| TG Z&TL G. tiana dendrologi Marq. ,

Trace Ultra-DSQIT %1 AH (4 3% -5t 1% 1B FH X (36
[ Thermo 2\ ] ) , HX-200 % = 3 v 24 43 7% AL (7 71
BOKHETT B R A 25 L)) AR 240 B 1 K1 (Hi
-+ Metter Toledo 2 &) ,98-1-B B iy, T 4 Iz 1 v &
(RKEZWEEA 7)) , SENCO AU jig i 7% % {X , SENCO
W 201 BUE IR K 5 ( B AR IR A W) R
PR UK & (AR K 2 SE AL B AT PR A 7)) o BT A
28 S T AT
2 AFE
2.1 JREE MR R BRI T E AR AR
35 CryBERE LT By R LR B, TR AR Th A .
KGRI 3 F 28 JU AL 4 20.00 g B T % G2 L
H LA I BE S V) 80 °C [l L 8 b1 U i
T Z2 AR IS 1), A5 v A AR . IF O e W R IR
i R AT A D 35 73 BT iR
2.2 JRVTERL I GC-MS 3 # 55F  HP-5MS £
PB4 FE (0. 25 mm x 30 m,0.25 pm) , JEFE IR
J¥ 250 °C K I 4% 5 250 °C, 80N AR, fE IR
2, 1.0 mL-min ™" RS0 B Y THE, R 4R IR
BE 50 °C £ 4 1 min, DL 15 °C - min ~ ' (1 3 B THE
% 150 C,H4F 0 min, FLL 2 C - min "' (¥ 3 T
% 184 °C ,{5+F 0 min, 7514 10 °C +min ~ ' (13 3 TR
% 250 C, 4% 8 min, ¥EAEE 0.5 ul,

2.3 UGS BT U ELJE, B EER 70 eV,
Ji L m/z 50 ~ 500, $14H (8] B 0. 2 s/ UK, i A
AR  NISTO8 [t 335 44l 1%

3 #R5R

3.1 SR xb 3 R JUAENG I o BEAT 0 B R
FRECG 1 SR s T, s 1 8 B T O AT AL T
1~ 373 5l PG ZE JUAE , R AEZ8 JUAEF I PE 2% J0 4K
1 i 5 1 B 73 PP 0 5 Y 42,60 ,46 N2, o o
Or T RNEAT TS LR e R A R I S B MG
PrAE L0385 23 B 45 15 T 19 Of B I 1] 2 Ji1) 5 7 i
38,3527 MEE Y, Il i B B T I (3 1 6 T AR
H— Ak 20 25 i R S i SRR 1
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t/min
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B2 RESXEEAEASHRETR
3.2 P WL ~3 MR 1 AL 3 Rl AL IR
VPR Lo A AN R R BE 1 22 0], (L JHL 32 8 il 40 48 o
KB MANIRIEY T, Horh, PO % JU A i i Pk
W, B AT R ke R (59.33% ) (6 FilE Sk
(14.53% ) .4 Fh g i B (6.43% ) .2 FI R 25 BY 43
(3.88% ) .3 Pl 25 Fi (3.84% ). WKAE % JL 4k
h, & A S i A bE kR (28.24% ) 0 5 b i
(17.51% ) 2 FhIEiFL (8. 09% ) 4 FhHES (7.55% ) ;
JIVEZE FUAE B E B3R 8 Fhe )& (24.79% ) (3 Fil
B (5.79% ) .1 B A ¥k (17.03% ) . 1 Ff fig 2
(16.60% ) .2 FPg 2 (2. 78% ), H e AJ HI ke 2 28
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B3 JIAEALERIERINEETR
J He e R R DY 2R TUAE , S RS2 )1 P 2 D04 B2
Pl Z W R RRAEZ IUAE , IARAY 2 I PE % J04E
3 R R A R A R e ke, 2R ) T
FIERRE R, Herb 3 26 b 5 A AR TR A O 19 e A
oA ke ke R BE L DUk, U TUAE
FURRAEZE LA T L [m) o 4 3,5- W e g 5 3 gk

PO [R) B 3 ) B 2 W 5y A A B R, V5 B 2R L AE
FURRAE Z2 JUAE P L R & A7 28 s, + — B, BRAE &
JUAE A VG 28 J0 46 b 2 W) & A7 R -9 -1 DU o
5T 2 -9 - P s -1 -1 5 3 AR W v AR S A RR A R, O
Sy & AR 4.22% ,6.90% ,1.49% |, iy 8L
s AT 0B 4K 25 U AL AR R R A, 1P 2 L AR R
ok

F3 A3 PR O R — B g )1 P 2 AR
A E A O B i R IR, AN R b A 2-(1-57
L) -ZER 1-(1- N 3)-28,2,5-F 2 /-2,
6- - FUT LA R , K A o AE Z UM Y IR W 1k P
VORERVEITS NI =W | Vi W AL R e
s 2R Ay, NV R ZE AL B A 1, 2- R g 2
(0.76% ) 1 IETE (1.12% ), 3, 4-— 4 -1-Z5 B
(0.87% ) , B2 Ry 2,4- 8L T R KWy (2.31% ) 5
JFRAEZE TR &4 1-2R3E-1-T9 0 (0. 12% ) , 4-G 0%
T (0.05% ), ¥ C i (0.62% ), B 3&-2, Jd B
(0.87% ) .

®1 3WMEALEARELERS

AT ARXT 5/ %
No. fb&® ERE g7t
TR ol w02 @3
1 butyl glyoxylate ( B & FF i iF T g ) 947 CeH 504 130 - 0.93 -
2 1,2-diphenyl-ethanone(1,2-— % 3% 7. ) 843 C,H,,0 196 076 - -
3 [ [4-(1,1-dimethylethyl) phenoxy T methyl J-oxirane , 999 C,3H,;0, 206 - o
[4-C1 I-BUT 58 ) AL ) B L ] -FRE 2 6t
4 cyelobutanemethanol ([4-(1,1-f T 35) %4 55) W 3 ] 3R A 2. 48) 999 CH, 0 86 - 024 -
5 (Z)-2-pentene [ (Z)-— K] 999 CsHy, 70 - 0.24 -
undecane ( —%¢ ) 780 C, Hy, 156 - - 0.38
6 1-phenyl-1-propanone ( 1-7& 3 -1 -4 i ) 999 CyH,,0 134 - 0.12 -
7 methane, isocyanato-( H 2 -5 &R 1R ) 784 C,H,;NO 57 1.42 _ _
8 tridecane ( + =%¢ ) 872 Cy3Hyg 184 0.5 - -
9 octane ( 3t ) 694 CeHg 114 0.78 - -
10 1-methyl-4-( 1-methylethylidene ) -cyclohexene ( 1-H %:-4-( 1-H % W & 624 CoHyg 136 1.21 - -
W) A
11 tridecane ( + = %¢) 676 C3Hy 184 0.26 - -
12 2-hydroxy-2-phenylpropanoic acid (2-J%3E-2-3 R ) 820 CyH, 0, 166 0.29 - -
13 tridecane( |- = 48) 700 Cp3Hy 184 - 016 -
14 3-ethoxy-1,2-propanediol (3-Z, % -1 ,2-1§ ) 999 CsH,, 04 120 - 0.13 -
15 (Z)-11-hexadecene-1-ol[ ( Z)-11-+ 7 ksm:] 733 C,Hy,0 240 0.46 - -
16  tridecane( + =%¢) 711 Ci3Hyg 184 1.76 - -
17 1,4-bis( 1-methylethyl) -benzene (1 ,4-— 5 N7 ) 999 C,Hy 162 - 0.08 -
18 2,4-bis(1,1-dimethylethyl) -phenol (2 ,4- K T KK 1} ) 869 C,H,0 206 2.31 - _
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gk 1
piibon AR /%
No. fb&# VERCEE g3 7t
NTR el w2 3
19 4-pentylacetophenone (4-7% % % 7, fifi ) 925 C3H0 190 - 0.05 -
20 vitamin A aldehyde( 44 % A BE) 621 C,yHy O 284 - 8. 14 -
2,6-bis (1, 1-dimethylethyl ) -2, 5-cyclohexadiene-1,4-dione (2,5-3 & —- 612 C4Hy 0, 220 - - 16.6
-2 ,6- BT AR 2E TR )
21 2-acetyl-5-methylfuran ( 2-Z, Ji 3L -5 - I 3L 5k g ) 920 C,H 0, 124 .69 - -
2 3,7,7-imethyl-bicyclo[ 4. 1. 0 Thept-2-ene(3,7,7-= F 3 M5 [4.1.0] 660  CiHy 136 2.07 - -
BE2-05)
23 tridecane (=%t ) 714 C;Hyg 184 - - 0.20
24 fenipentol ( 7 )% i ) 836 C, H,O 164 .62 - -
25 fluoranthene ( %¢ B ) 999 CisHyp 202 .02 - -
26 2-(1-methylethyl) -naphthalene[ 2-( -5 P 4L ) -2 ] 780 CnHy, 170 - - 387
27 1-(1-methylethyl) -naphthalene[ 1-(1-5 73k ) -2% | 699 CisHy, 170 - - 5.23
28 1,2-diphenyl-ethanone (1,2-"JK%&-2Z i) 999 G, H,,0 196 - - 1.0
29 isocyanato-methane ( Hl 3% - 53 5{ iR K ) 970 C,H;NO 57 - 0.42 -
30 1-phenyl-1-propanone ( 1-7% 3 N fili] ) 910 CoH, 0 134 .12 - -
31 tridecane (1 = %¢) 712 Ci3Hy 184 .98 - -
32 butanedinitrile( T Ji§) 999 C,H,N, 80 - 0.40 -
33 3 ,4-dihydro-1 (2H) -naphthalenone (3 ,4-—%(-Zf ) 947 CoH,, O 146 .87 - -
34 harmine( [ 250 639  C,H,N,0 212 - - 7.7
35 harmine( A 2575 5) 643 C3H,;N,0 212 - - 4.00
36 harmine( P 0125 &) 756 CH,N,0 212 - - 5.30
37 cyclohexanone ( ¥ il ) 999 CeH,,0 98 - 0.62 -
undecane ( +— ) 773 Gy H, 156 - - o
38 methyl vinyl ketone ( H 3& 2 J il ) 999 C,HsO 70 - 0.87 -
tridecane ( IE 1+ =%t ) 711 Ci3 Hyg 184 - - 1.16
39 (Z)-2-pentene[ (Z)-2-1%4 | 999 CsHyp 70 - 0.60 -
undecanal ( +—J ) 619 C, H,0 170 .09 - -
40 1-undecanol ( +—[f% ) 741 C,H,0 172 .86 - -
41 hexadecane( +75%%) 792 CiHy, 226 93 - -
42 [1,1'-biphenyl]3-0l(1,1"-J% 33 ) 999 C,H,0 170 3.15 - -
43 didodecyl phthalate (44— F R X+ 1§ ) 626 Cy,Hs, 0, 502 .46 - -
44 2-furanmethanol ( 2-$ fiig ) 766 CsH 0, 98 .94 - -
45 n-tridecan-1-ol ( 1F + = %) 714 Ci3Hyu 0 200 - 6.08 -
46 n-hexadecanoic acid ( AT ) 782 CsH5,0, 256 .22 6.90 -
47 undecylenic Acid ( +—/J 2 ) 820 C,,Hy 0, 184 - 1.19 -
48 2-ethyl-heptanoic acid (2-7, 3 it ) 693 CyH,,0, 158 1.92 - -
n-hexadecanoic acid (FEHE B2 , T 7S Be iR ) 787 CsH;,0, 256 - - 1.49
acetic acid, oxo-, methyl ester( Z, iz FI fi§ ) 999 C;H, 04 88 - 2.24 -
49 3 5-dimethyl-octane(3,5-— HI B34 ) 792 CyoHy 142 3.43 1.73 -
50 eicosane ( . 4%) 867 CyHy, 282 .37 0.87 -

- 105 -



5519 B4 24

Hp [ 52 86 07 5 2 2% 56

Vol. 19,No. 24

2013 4F 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2013
gk 1
ARt AR /%
No. L&Y VERCEE g3 7t
NTR el w2 3

51 tridecane(+ = £2) 674  CpHy 184 - - 103

hexadecane ( 1 75 %% ) 798 CieHsy 226 - 3.10 -
52 cis9-tetradecene-1-ol ( JIfi ;-9 - DU 47 i ) 604 C,Hy O 212 - - 0.77
53 (E)-9-tetradecene-1-ol[ ( E) 9| I J5% | 771 €, Hy,0 212 - 68 -
54  (E)-9-tetradecen-1-ol[ (E)-9--| PUJf e ] 620 C,Hy O 212 - - 4.69
55 undecanoic acid, lactone( | — % /2 N g ) 722 G, H, 0, 184 - 2.89 -
56 2-methyl-pentadecane (2-F1 31 7 J ) 719 CyHy, 226 0.81 - -

cis-9-tetradecen-1-ol (JFT-9-| P ) 666 €, Hy0 212 - 436 -
57 3,7, 7-trimethyl-bicyclo[ 4. 1. 0 Thept-2-ene (3,7,7-= FMAFFR[4.1.0] 612 C,Hy 136 - - 144

BE-2-05)
58 tridecane (+ =%%) 682 Ci3Hyg 184 - 0.55 -
59 tridecane ( + = %% ) 651 C3Hy 184 0.85 - -
60  pentadecane( |- F.%%) 741 C,sHsy, 212 - 1.98 -
61 2-methyl-pentadecane (2-H 3£+ F. 4% ) 828 CigHsy 226 3.01 - -
62 hexadecane ( 175 %% ) 831 CieHsy 226 - - 2.12

eicosane ( —. 1 %E) 880 CyoHy, 282 15.14 10.05 -
63 eicosane( k%) 863  ChH,, 282 - 171 -
64 2-ethoxy-ethanol (2-Z % %k 2 %) 870 C,H,,0, 90 - - 0.33
65 2,3-dimethyl-4-pentene-2-ol (2 ,3- " F & -4 -2 -5 ) 750 C,H,,0 114 5.18 - -
66 eicosane( %) 783 CyHy 282 - 123 -
67  eicosane( k%) 850 C,oHy, 282 1.43 - -
68 tridecane (-} = %% ) 713 C;Hyg 184 - - 0.43
69 eicosane( —4%z) 750 CyH, 282 - 3.8 -

2-methyl-pentadecane (2-F 35 |- i 42) 824 G, Hy, 226  5.58 - -
70 pentadecane (1 .4t ) 796 CsHs, 212 - - 2.33
71 tetracosane ( .} P04 ) 878 C,, Hsp 338 8.03 - -
72 bis(2-ethylhexyl) phthalate( X (2-Z, 3 ) 3% ) 45 25 — W iR 844 CyyHyg Oy 390 - - 1.59
73 1,2-benzenedicarboxylic acid, monobutyl ester(1,2-7% — F iR B T fig ) 847 C,H,0, 222 - 0.90 -
74 eicosane ( .14 ) 837 CyoHy, 282 - - 3.52
75  caprolactam ( & P L% ) 810 C¢H,, NO 113 - - 0.62
76 eicosane ( .1 %%) 834 CyoHy, 282 - - 7.87
77 pentadecane (1 .5t ) 786 CysH;, 212 - 7.05 -
78 eicosane( . 14%) 849  C,H,, 282 593 - -
79 pentadecane( | Fi k) 725  CsHy, 212 - - 503
80  3-amino-enzoic acid,ethyl ester(3-%JL-2 H 2 2, g ) 956 CoH,,NO, 165 _ - 1.19
81  (Z)-11-hexadecen-1-ol ( (Z)-11-+HiME) 714 C, H,0 240 232 - -

4
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— W53, B 2 5 09 IR kR 5 2 B R R kA
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T B [ R HPLC 48 S KL

S, B, FAR, FH, TXE, KT 0EE
(I BAZ P EHRFEAMELR, BAL AN 154007;
2. PEEFAHFRGAAMALI, LT 100193; 3. 3 5B U AFRAS, LRI EARM  154005)

[(FZE] B0 H HPLC 257 i B BBy 38 8L . 3% : ANGLA Promosil C o 445 (4. 6 mm x 250 mm,5 pm) , #
IR 30 C WS HIZ -0 1% B K A BE Ve, AL A 1.0 mL-min ™' s K % 1K 224 nm, fFBE A 10 WL, S5 88 36 MM
Z I TT LGB SR 738 . v 24 (0 R 48 S0 RIS AH U AT AN R GE X 10 HEAR & 1 48 SCE RE 3E AT W DT, B 14 >34 15, 10
ULV R e A W YRR X O B B TE] RSD < 1% , R T i 24 €0, 33 48 S0 S AR L BE VEAN R L3R 1 (LA 2004 A) 35348 S &3
RIARLBE RS >0.93, £5i8 i 1t 57 1y 48 U1 1% 43 88 BE AT A5 8 1 K IR TR, Wl LUAE Ui VB 8 o B A O o 4 ) T BT g
A RS T F 5 B AR A
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HPLC Fingerprint of Wenshen Jiangzhuo Powder
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