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Extraction of Lipohilic Constituent from Castanopsis fissa.
Inflorescence and Its Components Analysis
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Abstract: Natural products are a natural treasure of 'god s gifts. With the constant progress in science and technology,
People’s demands for the environment,food , medi¢ine and. daily necessities are also getting higher and higher. More and
more researchers pay attention to the natural product which isi\free of contamination and hazard,looking forward to devel-
oping and createing more value for natural products. Castanopsis fissa ( Castanopsis fissa ( Champ. ) Rehd. et Wils) is an
excellent indigenous fast-growing tree species,which is commonly distributed and planted in the southern regions of Chi-
na and Vietnam. However, this huge amount of natural resource has not been effectively utilized until now. Therefore , in
order to expand the natural product research and development,as well as to develop new procedures that make best use
of the tree resources of southern China,a project was initiated to identify the chemical constituents of Chinese Castanop-
sis species. This paper‘describes an initial study of the lipohilic constituents of the inflorescence of Castanopsis fissa. In
this paper, supereritical CO,extraction method and traditional solvent extraction method were used firstly to extract the li-
pohilic components_in the inflorescence of Castanopsis fissa, and the chemical constituents were identified by GC-MS.
The results’showed that the.GC-MS identified 32 compounds, including 10 fatty acids and 22 volatile components. The
main fatty aeids are Dodecanoic acid, Tetradecanoic acid, Hexadecanoic acid ,6-Octadecenoic acid, Octadecadienoic acid
and linoleic acid. N-Eicosane,2-Methyleicosane ,2-Methyloctadecane , Heneicosane , 10-Henicosene (c¢,t) are the main
volatile components. There are no significant differences between the results of GC-MS identification of two different
methods"Compared with the traditional solvent extraction method, the supercritical CO, extraction method can effectively
shorten the extraction time and has no solvent residue which means that it can be used as the green method to extract the
lipohilic component of the Castanopsis fissa inflorescence.

Key words : Castanopsis fissa;Supercritical CO, extraction; GC-MS analysis ; fatty acids ;volatile components

¥ 4 ( Castanopsis fissa ( Champ. ) Rehd. et IS VA L g L 20 N LA ol <y s - s L ]
Wils) 43 KR ZHE 4% 72 B R MR .
Yy, 2 — Bl e b B AR Tz 40 A B P R A R EHgaeThENAERKRMECAILTHEL L, 5
#edg, R, R EA L E R RAREY TR, O
WEIA0T00 207090 TR HEIRIS 20T A EP AR

* W HE/E# E-mail : gefahuan@ mail. sysu. edu. cn




Vol. 29 T NGE BB PRI T 19 GC-MS M52 247

FOKIEINRE " | R R AR S S
ULAER , T R B RN R BT 38 , —LeIF 7 A
T2 8 1 AR, O T B A A P AL
SrIRFSERGE L . Zhang Zhong-Feng " 45 A 1 1Kk
e FOCR AT R 25 A L, il id GC-MS 7
BISE T BIHHEAE 19 NaOH $2HUHI 1L 05,
B B A R T (17, 08% ) | il R WY (16.
11% ) Kt B £ B (7. 02% ) | il B2 HY 1R (4.
82% ) AR L1 (4. 70% ) 55, o 78 B HE T A
G E A T — 5 = % R, Yong-Lin
Huang''*) 45 A W33 6 55 6 1t TP 4R BUS3189 T S5
MG, FEREY Z M2, AR E T
Rt HETRRE 2SS ORI A R 12 L B =
N FR I ORI s B RO A R R B 3, 4-di-
0-galloyl-1-O-purpurogallin carbonyl quinic acid (1)
F13,24-(S)-HHDP-2a,3b, 23, 24-tetrahydroxytarax-
astan-28 ,20b-olide (2) Py b & ), H. 24 LI 1k
SCHUE W 7SR IR T IRBER AL S Y HA — 2 Al i
TS o H R SSE R L HE Y A i 4
DAMECRE , BT HEAR M 2 VR H i bt sl T A
il , B AR o DN BEIE 8 T A ) A B i, T
ks B 0 B HE R 1 SRAE I, Y AR HE T AR, £l
YRR , i B 39 X — ~F ) BT IROR A9 2 O
PR, 8 5 BRI AR = 4R U B R e e, ik
FEEHHER LRI 5 0, TR 25 1 Y 2k
FAb 2855 B (6, X 8 30 Hl B i 20 0T R H R
AR S M COs BN g — Tl 2
FEBUF B HOR , HA 2R AR o, FRIN L, SR U
%, AT B, ORI B A R E AN E T
I =N o S NG PO W N B i b i
BAWFTERS G B R T I S CO, A8 B R I
B HELE TR B IRV VR, I 45 5 L o i
WG i i GC-MS BRI AR 7 4 5E PR 7 15 T 4%
SECYAI E R, U] R B B 4 AL~ o BT 5T
GORL, itk — 20T B HE VT IR S R
1 MRl5RAE
1.1 LEER

1 LIRS CO, RO, v Ll Ry v 25 42 i
] it 5 A AR ) BRI F o 0 e 2 o s 5
Hok e~ w5 il 3, B4 231-50-06, Hi 1 AR
3 NEE SR B

TRACE 1300-1SQ S A6k i 1% 156 Y ( Thermo

Fisher Scientific,Z£[F ) ; TR-1MS 7 100% — H AR
R A I B R4S 4R (30 mm x 0. 25 mm x 0. 25
pm) ( Thermo Fisher Scientific, & ) ,

RE-52AA Jie % 7% % #% . SHZ-D I 1§ 3 B %5 3%
( Bl TR RS AIRAT]) o

XS205 Dual Range %+ 77 5p 2 — 23 H5 K F-
AL104 BV 53 22— 03 RV (Mg R =4 C A 2 (LA AT
B, i)

1.2 Kbt

HHIHEAL T R AT AR BN, 2 ARAE M
WA BT 58 B 25 R P AR 4 5 o 5
HE ( Castanopsis fissa ( Champ. ) Rehd. et Wils ) £¢. ]+
o

AT iMEE (WS 60~90.C) (Zrbral) , IEC ke (1
W), I (BTGP, FEE Meker 24w 5 T K B R
Ao prat) (CRE B AR AL TA R A A ) s S0
LB, ToIR B, Al K (R INLES Ie 28 28 92 A7 R
TG ) , GOy (4 EE N 99. 9% , I ZR A A 42 <
A RAF)

1.3 @HE
1.301 B4 o smig ik

1 T M 1) B0 4K e A B, R BRI SO ¢
AL A0 A Ak (W 22 60 ~90 C) ,65 C
IKTEINFRENE 6 h $EBCE RS ik, iE R ZE LA
ik, A =R, A GC-MS 547 o
1.3.2 &IEF CO, 3B (supercritical CO, extrac-
tion,SCE)

Sk IR HOE Y, IR A CO, FEHL
TEAF AEHE IR E 40 C,JE A7 30 MPa; 43528
L 50 °C, 577 10 MPa; 732528 R 45 C Ik
71 6 MPa; ZEHUI ] 2 h, oK £ Ry i

ARFEBCGI LR G or B o BRIRFRI 150 ¢ 24
Lo N AN W P 1 R S PO -
I rEs4e WAk, Exhe HUmeg s e . 4R
JEE IR B S BRI, TR A AR, 0 i R X
WA P B BTN, 2S5 ) 3 A 3 S5 i 2
SRIGEUE RS, 5P Ak, TR TR IR AL, #4728 X
PEER 35 2 it 22 B[R] 45 R 22 US /8, o3 48
1ot R AR M, it GC-MS Jii 3704 o
1.3.3  GC-MS o #7 i
1.3.3.1  FRAh IR B i

BEXF IR T B D5 R I 73 B A% S P i 201
GC-MS J3 7, % 7 0 K 5 144 9 o iy Ak 2 . A9 FR



248 KERTPIBE ST R

Vol. 29

A A BRI AR 28 T MR AL AT AL B 0l T 3R 0 R < R
it PR Tk Ak B0 2 23 ) B — B LR A
5 mL IECV6E, FILA S mL /9 0.5 mol/L & & LA 1)
F VAV, IR VEE 30 10 min, #5842 205 B VS W,
IMATCK BRI BER K , i 0. 45 pm P8k, #17 GC-
MS 537 ARZHBRACATAERE : R P RD B 5
e TR, 0 n I i FIRRE RS
A EIER A IE C S, TOKBREREARR K , 28 0. 45 pm
Uk, GC-MS 43#7 1
1.3.3.2 GC-MS 4741k

X PR A AN [] 1 AR ot Ak B R A 0B H Y
ST T AN EE 3 S AR T SR Y GC-MS 1Ly 43 B 7
2, R Rk 5 GC-MS J7 & #E 91 190
C,LL1.0 C/min FFEERTZE 196 C, £ 2
min, ) 0.2 C/min JFEHE X T FE 200 C, 45
min, ) 0.5 °C/min J}{E# R T} & 210 C,{#H 1
min, AL 250 °C, 53 bk 120 1, B4R 5
min, S A AR, WE 1.0 mL/min, gikEE 1 pl,
TR5 A IR 250 °C 5 ET B, B IR 230 Cy
S, FEE: m/z 40-550u, K2 H R GC-
MS J73 : HERTIE 250 °C {245 5 min, L 1.0 °C/min
FHEHE T2 270 C ,45+F 2 min, A 2.0 °C/min T}
AT 280 C, (R 2 min, JEFE T 250 °CL %
T 50 T FIZEIR 5 min, 2SO, ik 1.0
ml/min, 1 pl, EHEIEE 250 C, El &+
I8, B IR T 230 °C 5 4 4, FH Al 5 [ - m/z 40-
550u,

2 #FHRESH

3¢ 13 CCEMS AT 7k xt I 5 CO, HLIR 4
R RIS IUAEFT 557 , 151501 B AT
SR 5 T FLAA A W53 43y R (i
SY TN 1L 201 3 L 4 R

TANEH 53 1Y B B 2 H B LR HE S NIST1
K22, 5 45 SCHRTTE BT 38 P73 00

28 8

nnnnnnnn

1 EFFHEILFF SCE {REV H AERAER GC-MS B
Fig. 1  Fatty acids of the SCE extract in Castanopsis fissa. in-

florescence gas chromatography-mass spectrum
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Fig. 2 Fatty acids of thepetroleum ether-extract in-Castanop-
sts fissa. Inflorescence gas chromatography-massspec-
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Fig. 4  Other volatile components of thepetroleum ether-ex-
tract in Castanopsis fissa. Inflorescence gas chroma-

tography—mass spectrum
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Table 1  Fatty acids of the SCE extract in Castanopsis fissa. inflorescence

Gy & R (R 5] 13X Ean HHXS 21 %
Compound name Retain time Molecular formula  Molecular weight Area%
1 %% Decanoic acid 5.20 CioHy 0, 186 0.37
2 HHERR Dodecanoic acid 7.16 CjHyy O,y 214 0.94
3 T PURE , ) S RERR Tetradecanoic acid 11.30 Ci,Hy 0, 242 1.53
4 9-+ k¥R 9-Dodecenoic acid 18.75 C,H»0, 212 0.04
5 FEHR B2 Hexadecanoic acid 19.75 CieH3 0y 270 20.83
6 W3R 9 ,12-Octadecadienoic acid 33.03 CigH;, 0, 294 35.61
7 W2 6-Octadecenoic acid 33.54 C3H3, 0, 296 15.61
8 WEJBEZ Linolenic acid 33.81 C5Hs00, 292 15.71
9 12-8 59+ B2 Methyl 12-0x0-9-dodecenoate 34.11 Ci,Hyy 04 226 0.84
10 i IR #2 Octadecanoic acid 36.11 CisHy 0, 298 2.97
R2 EFHELFAHBIRE AR S
Table 2 Fatty acids of the petroleum ether-extract in Castanopsisifissa. inflorescence
5 Laasas (R BB I AR DR HIX  t %
Compound name Retain time Molecular formula  Molecular weight Area%
1 2-H1 3+ — ki 2-Methylundecanoic acid 5.21 Cy Hy, 0, 200 0.35
2 A #:FR Dodecanoic acid 7.19 C,H,,0, 214 1.08
3 +PUfiZ Tetradecanoic acid 11.34 Ci4Hyg 0, 242 2.02
4 6-H 3B 4 6-Methylheptanoic acid 14.86 CgH 60, 158 0.24
5 FH A2 Hexadecanoic acid 19.83 Ci6H3, 0, 270 21.10
6 MR 9 ,12-Octadecadienoic acid 33.17 CigH3, 0, 294 34.20
7 1l #2-6-Octadecénoic acid 33.68 CisH3, 0, 296 12.32
8 kAR Linolenic acid 33.95 CisHz 0, 292 15.67
9 9-+ k4R 9-Dodecenoic acid 34.23 C,H»0, 212 0.50
10 15- 1 3L IR 2 15-Methyl Hexadecanoic acid 36.25 Cy7H3, 0, 284 2.88
®3 EIFHERLRF SCE R HEMIER TR S
Table:3  Other volatile components of the SCE extract in Castanopsis fissa. inflorescence
pony EY A Gl‘c%’ Eﬁ_l"ﬂ 43 F iy . HAXT & B %
Compound name Retain time Molecular formula  Molecular weight Area%
1 F5:HH R 2. Hexadecanoic acid, ethyl ester 6.56 C15H36 0, 284 0.57
2 HH: [ Dodecanal 7.00 C;pHy, 0 184 1.09
3 1F 1% n-Eicosane 10. 67 CooHyy 282 57.55
4 10-—+—4% 10-Henicosene (c,t) 10.42 Cy Hyy 294 2.09
5 2-H 37 -+ JUH 2-methyl-7-nonadecene 14.85 CyoHyp 280 0.83
6 9-+ JLH 9-Nonadecene 15.04 CoHag 266 2.47
7 2-H K+ /\BE 2-Methyl octadecane 22.03 CyoHyg 268 30.74

8 1-—+—elEH R EE 1-Heneicosyl formate 26.93 CyHy 0, 340 1.85
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Table 4  Other volatile components of the petroleum ether-extract in Castanopsis fissa. inflorescence
o) AL/ BN 1%%’ HHL'IVEH %?f'c i . AR B 1%

Compound name Retain time Molecular formula Molecular weight Area%

1 4B — W 2 — T I8 Dibutyl phthalate 6.68 C6H0, 278 1.44

2 FR+F (%5¢) Bt Cyclopentadecanol 7.00 CsHs0 226 0.54

3 10-—+— 10-Henicosene (c,t) 10.42 Cy Hy, 294 2.92

4 1F %% n-Eicosane 10. 67 CyoHyy 282 5121

5 9-—F 754 9-Hexacosene 15.03 CysHs, 364 2.63

6 2-H 3+ )\ 2-Methyl octadecane 15.40 CioHyg 268 30.24

7 FE N Squalene 27.05 CaoHso 410 1.23

8 1E —F—/%¢ Heneicosane 30.38 Cy Hyy 296 7.9
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Table 5 Fatty acids of the extractin Castanopsis fissa. Inflorescence by different extract methods

X (% )

Relative content (% )

sy lats /AN _
Compound name IS CO, 2K A TH R B
Supercritical CO, Petroleum ether
extraction extraction

1 6~ JL-BEfiR 6-Methylheptanoic acid - 0.24

2 &1 Decanoic acid 0.37 -

3 2-H - —J5E iR 2-Methylundecanoic acid - 0.35

4 9-+ k¥ R 9-Dodecenoic acid 0.04 0.50

5 HH:fig Dodecanoic acid 0.94 1.08

6 + PUfiR Tetradecanoic acid 1.53 2.02

7 KA R Hexadecanoic acid 20.83 21.10

8 15-FH BLAR R HR 15-Methyl Hexadecanoic acid - 2.88

9 ff SR Octadecanoic acid 2.97 -
10 W2 6-Octadecenoic acid 15.61 12.32
11 MR 9 ,12-Octadecadienoic acid 35.61 34.20
12 AV JBRIR Linolenic acid 15.71 15.67

13 123 F-9-+ B R Methyl 12-0x0-9-dodecenoate 0.84 -
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Table 6  Other volatile components of the extract in Castanopsis fissa. inflorescence by different extract methods
AR &R (% )
s a5 T Relative content (% )
=)

Compound name

IG5 CO, KL

Supereritical CO,

B
Petroleum ether

extraction

extraction

1 412 — R — THg Dibutyl phthalate - 144
2 FMRR 2,158 Hexadecanoic acid , ethyl 0.57 7
3 Bt F ke HERE Cyclopentadecanol - 0.54
4 IE —1%¢ N-Eicosane 57.55 51.21
5 1E —+—%% Heneicosane - 7.9
6 2-F 3L\ %% 2-Methyl octadecane 30. 74 30.24
7 9-+ JL4% 9-Nonadecene 2.09 -

8 2-F L7 JL4 2-methyl-7-nonadecene 0:83 -

9 10-— 4% 10-Henicosene (c,t) 2.83 2.92
10 9-—F7NHkK 9-Hexacosene - 2.63
11 £ %% Squalene - 1.23
12 I KERE Dodecanal 1.09 -
13 1-Z - —f W H TR 1-Heneicosyl formite 1.85 -
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