7 4 Vol.7 No.4
2016 12 JOURNAL OF TROPICAL BIOLOGY Dec. 2016
11674 —7054( 2016) 04 — 0500 - 10
( / 571101)
(GC - MS) 5 .5 1
4.93% 13 2.29% . 5
7 12 2-(2- )
8 5 11-
; ; GCMS;
R 248.1 A DOI: 10. 15886 /j. cnki. rdswxb. 2016.04. 016
( Aquilaria) Aquilaria sinensis ( Lour.) Gilg.
N N b ( N N ) (
N . ) o
2-(2- ) T,
GC-MS 5
1
1.1 GC/MS ( HP6890/5975C) HP-SMS 5% Phenyl Methyl Si-

loxane (30 m x0.25 mm x0.25 pum)

sic MS) ; BRANSONIC-5510E-DTH
1.2 5
Aquilaria sinensis ( Lour.) Gilg. o
o5 1

1.3 3

20em 1 2 ~3 o 10

: 2016 - 06 -22
() (201303117) ;

( gezx2015005)
(1981 -)
(1974 -)

; ( New Clas—

(214 197 169 198 113)
~5

11 (Sl s2) 214

(ZDZX2013013) ;
(ITBB2015ZY03) ;

. E-mail: wuxiaopeng@ itbb. org. cn

. E-mail: daihaofu@ itbb. org. cn



4 :5 GC-MS 501

197 7
0.5~1.5cm
8 ~9 c¢m 11 ~
12 ¢cm
13 ( S3)
169, : 1/3(1/2)
1~2cm
10 ~15 em
15 8 (54 1 S1 A
S5) 198 113, Fig.! The sample S1
B = " 7
K2 S2 B &3 83 ’Héuu
Fig.2 The sample S2 Fig.3 The sample S3

e\lllll

wu[mqnu[nmmqnu[nnwn||||||||n|mq|m||m|1m|mqnnpm]

13\4\5 16 '7‘5‘$‘

n-lzan

4 S4B Pl5 S5 i
Fig.4 The sample S4 Fig.5 The sample S5
1.4 40 S1 ~85 10.060 10.082 8.000 10.112
4.310 g 30 mL 3 15 min 5 min 3

3.65% 4.93% 2.29% 4.09% 4.17%
lgeL™"  0.45 um

o

1.5 GC-MS : HP-5MS 5% Phenyl Methyl Siloxane (30 m x0.25 mm x0.25 pum)
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1 5
Tab. 1 Chemical constituents of the ether extracts of the five batches of agarwoods
(%)
Relative content ( %)
NO RT( min) Compound MF
MW S1 S2 S3 S4 S5
| 14.25 Benzyl acetone € H,0 148 0.42
2 18.54 Dodecanal C,H,,0 184 0.43 0.26
3 20. 24 Dleplcedren:—i—mude C,.H,,0 220 0.4
2 4-Di+e Iphenol
4 21.08 ) itert-butylpheno C,H,0 206  2.40 3.26 1.50 1.53 0.4
arofur:
5 22.01 (-agaroitman C,sH,,0 220 0.18
- Y
Isolongifdan-8-ol 5
6 22.44 222 0.39 0.55 0.33
C15H260
7 2.78 o-Santalol CsH,0 220 0.15 0.46
o - Ag
8 229 lf{exadeca“"l CsHy,0 242 0.46
9 24.40 ptiudesmol C5H,0 222 1.60
B - <
10 24.46 Kusunol = Vai“aml C,sHy 0 222 0.74 2.35
Viridiflorol .
11 24.50 ot N C,sHy0 22 0.54
(S) 4a-Methyl 2~ 1-methylethyl) 3 3
4a 5 6 7-hexahydronaphthalene ¥¢
. C.H . .
12 25.39 (S) —4a- 2 (1- )3 1wHa 190 0.42 0.40
44a567- PAg
2 5-bis( 1 1-dimethylpropyl) -
13 25.40 4-Benzenediol2 5- CsHy O, 250 0.30
(11- ) -1 4-
14 25.99 Longlfolenal(j;hyde C,oH,, 0 220 0.68
(1R 4aR 7R 8aR) 7-
( 2-Hydroxypropan2-yl) -4
15 26.00  4a-dimethyldecahydronaphthalend-ol ~ C;sH,0, 240 0.87 0.65
(1R 4aR 7R 8aR) -7 (2 - -
2- ) -1 4a- “1-
2 34 4a 5 6 7-octahydrod
4a — dimethyl7H 2-hydroxy- -
16 26.07 methylethyl) 2-Naphthalenol2 3 4 CsHy 0, 238 0.40
4a 567 8- -1 4a- -
7-(2-  -1- ) -2 -
Guaiol
17 26.10 Hae *ﬁ C1sHy0 222 1.09  0.63
Selina3 11-diend4-al
18 26.57 (9 Selina3 11-diend4-al s C,sH,,0 218 0.34 0.63

(9 - -3 11 - “14- %
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1 Continued Tab. 1
(%)
Relative content ( %)
NO RT( min) Compound MF
MW st 2 3 S4 S5
19  26.72 0.43 1.24
20 27.34 Qinan lacm”;* CH,0, 266 3.58
21 27.39 10-epi-yFudesmol C,sHy O 222 0.27
10- —y- %
2 27.44 Aga“’s‘)”‘ﬂ* CsH,6 0 222 0.13  0.30
23 27.50 akessyl alcobol C,sH,, 0, 238 0.74
a- hie
(9 7BH-eudesmane4a 11-diol ¥ .
] C,.H,,0 . :
24 27.71 (3 L7gH - e CulxO; 240 4.40 1.08
Dihydrokar:
25 27.80 ihydro “‘”"(’";* C,sH,,0 218 0.29 0.75
26 27.81 Valenca-9-en-2-al ¢ CsH,,0 220 1.83
27 28.03 C,5sHy 0, 240 1.05
Baimuxinol
28 28.27 a‘m“’“mi C,sH,0, 238 1.87
Eremophila-9-en-12-al
29 28.82 remophila-9-en 2-al s C,sH,,0 220 1.93
9~ 12— %
30 28,92 4-hydroxyl-baimuxinol ¥ €, H,,0, 254 ) 23
4 %
(9 9-hydroxy-selina3 11-dien-H4-alsy
1 28 C.H,0, 234 2. 2.2 . 1.11
3 8?%_9_ ° L T4 G0, 3 30 6  0.90
32 29.36 ent4( 15) -eudesmen- 1 -0l -one CsHy O, 238 1.26 1.35 2.75 4.97 14.07
33 29.63 Ne"petasanei CsHp,0 218 0.98
7 9-Di+ert-butyld -oxaspiro( 4 5)
34 30.00 deca 9-diene-2 8-dione C,,H,,0, 276 1.67 2.06 1.39 1.21 1.08
79- “1- 45
-6 9- 28—
35 31.04 218 1.22
36 30.30 Viridiflorene 3« €, H,,0 220 0.85
(18 4aB 78 8apB) -octahydro7— 1-
( hydroxymenthyl) ethenyl 4 8a-
imethylnaphthalen-a( 2H) -ol
37 30.45  imethylaphthalenda(2H) ol 6 o 65 0y 3.00
(1B 4aB 78 8aB) -
~7- 1-( ) _
1 8a - -da(2 ) - K
7H9( 10) -ened1 12—
38 30.48 epoxy-8-oxoeremophilane 7 C,.H,,0 234 1.65 1.95 3.75
: 7H-9(10) - -11 12- prRT : : :
8- #
Estrad 3 5(10) -triene-178-0l
.82 G, H,,0 2 4 72
39 30.8 13 5(10) - 178 s Ha, 56 5.49 5
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1 Continued Tab.1
(%)
Relative content ( %)
NO RT( min) Compound MF
MW S1 S2 S3 S4 S5
40 30.89 n-Hexadecanoic acid CiH;,0, 256 3.58 .04 1.28
41 31.18 CsH,,0, 234 4.49 .97 1.85
11-hydroxy—valene- ( 10) -en2-one
42 31.31 Y1l - - -1(10) - C;H,O0, 236 .51 4.17
-2- %
2 3-Dimethyly2~ 3-methyl2-
43 31,34 butenyl) 4 -cyclohexanone2 3- €, H,,0 194 0.95 48 363
-y-2-(3- -2 -
) 1-
44 31.40  Baimuxinal ¥¢ g CisHy 0, 236 0.52  2.99 2.10 .72 4.67
3aSH 3aa 6a 78 TaPB) -6-ethe-
nylhexahydro-6-methyl-3 -methylene—
7~ 1-methylethenyl) 2( 3H) Benzo-
45 31.44 furanone 3aSH 3aa 6a 78 78 - CsHyO0, 232 0.62 0.79 .39
6 - -6- -3-
-7-(1- ) -2
(3H) -
4 2dsopropyl-5-methylphenyl ) 3-
methylbutyric acid
4 2.17 CsH,0 234 .
6 3 4-(2- _5_ ) -3 1sH5 0, 3 08
6+ 1-Hydroxymethylvinyl ) 4 8a-
dimethyl3 5 6 7 8 8a-hexahydro-
47 32.31 1H-naphthalen2-one6{ 1 — C15H2202 234 0.89
) -4 8a- -356
7 8 8a- IH- -2-
( + ) 9-hydroxy-=selina4 11-dien—
48 32.58 14-al¥%( +) -9 - - - C;H,0, 234 3.90 1.38 3.50 3.62
411 - -14 - ¥
Methyl palmit:
49 3274 ethyl paimitate C,H,0, 270 0.98
(2aS 3aR 5aS 9bR) 2a 5a 9-Tri—
methyl2a 4 5 5a 6 7 8 9b-octa—
hydro2H-naphtho 1 2-b oxireno
50 32.76 2 3 furan(2aS 3aR 5aS 9bR) - C;sH,,0, 234 3.11 1.04 0.54 .59 0.59
2a 5a 9 - -2a 45 5a6
7 8 9b - -2 - 12-
b oxireno 2 3 -¢
51 32.98 202 2.75 .01
52 33.02 262 1.05 0.52
Methyl stearate
53 33.80 oyl stearte CoHy0, 298 0.41
Palmitic acid
s 338y o omtend CoHy0, 256 0.92
55 3451 Octadecanoic acid CyHO, 284 434 3.2 231  1.08
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1 Continued Tab. 1
(%)
Relative content ( %)
NO RT( min) Compound MF
MW S1 S2 S3 S4 S5
Velleral

s6 3427 ) cleralw N CisHyuO, 232 7.95
8-methoxy2 2-phenylethyl)

57 40.11 chromone 3% CisH O, 280 0.62
8 - 2-(2- )

Hexadecanoic  acid  2-hydroxy- -

58 40.14 (hydro"y“;thyl) ethyl leSter CoHyO, 330 .44 0.91
2« 2-phenylethyl) ch

59 40.76 2t 2phenylethyl) chromone>x C,,H,,0, 250 0.85 1.85 11.91 0.11
2-(2- )

2— 2o 3— hydroxyphenyl ) ethyl

60 41.74 chromone 3% CsH, 0,4 280 2.41
2- 2-(3- ) 3
6-hydroxy2~ 2— phenylethyl)

61 43.19 chromone 3 C,H,,0,4 266 1.23
6-  -2-(2- )
8-hydroxy2- 2— phenylethyl)

62 43.21 chromone 3% C,H,,0,4 266 2.02 2.46 4.08
§-  —2-(2- ) %

63 4411 2 P-Octadecenamide CyHsNO 281 0.21
(2) -9-
6-methoxy-2~ 2-phenylethyl)

64  d4.gg  Chromone C,sH,0, 280 3.04  11.41 11.33 1.01  1.07
6- _2-(2- )

6  8-Dihydroxy2- 2-phenylethyl )
chromone 3
45. C,H,0 282 . . 2.2 2.2 .11

65 5.88 68— 2 (2- ) 17H1,04 8 3.85 3.30 5 9 3
6- 2 2-(3-

66 48.24 C,oH,;O 310 1.03 3.66 1.00 0.1
6-methoxy2— 2~ 3-hydroxyphenyl) oS ?
ethyl chromone

holesterol

67  43.64  Cholestero C,HG0 386 0.20
6 7-Diemthoxy2« 2-phenylethyl )

68  ag.op  Chmomone CoHgO, 310  11.88 13.04 7.26 11.11 2.13
67 - 2 (2-

6 7-Diemthoxy2- 2~ 4-methoxy-

60  49.40 PhemyD ethyl chromonesi CsHOs 312 1.2 225 096 1.30 0.20
67- 20— 2 (4-
y-Sitosterol

70 51.17 CyHs, O 5.38 2.40 1.14 2.07 0.42
y -

71 sp.qp  YDitostenone CyyH,s0 412 .34 1.15 0.66 0.89 0.06

v -
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1 Continued Tab. 1
(%)
Relative content ( %)
NO  RT( min) Compound MF MW - 9 - - -
72 53.68 Stigmasterol CyyH, O 412 201 1.4  0.73 091 0.16
69.82 70.44 81.11 64.44 67.62
Total (31)  (28) (33) (32) (43)
25.32 37.97 41.2 15.71 16.44
Chromones (8) (7) (8) (4) (6)
15.02  8.21 14.92 17.25 32.67
sesquiterpenes (9) (6) (7) (1) (20)
3.48  3.85 0.52 1.01  2.46
Not identified (3) (7) (1) (1) (2)
Y P2 - (2 - )
Note: vrsesquiterpenes; 32~ 2-phenylethyl) chromone.
3
5 2-(2- )
13 -14 3
o S1 ~S4 S5
8 o 5 2.29% 3.65%
4.93% 4.09% 4.17% (1.3% ~9.7%) TR (2 - )
2- 2-(4- ) 11.11% (0.16% ~
13.30%) ! 5 .
S1 82 10 11 1
o Sl 31 9 15.02%
8 25.32%; S2 28 6 8.21%
7 37.97%; 2 3 (18 408 7B
8ap) - ~7- 1-( ) -1 8a- —4a(2 ) - . (+) -9- -
-4 11 - -14 - 7 o
o 4 S5 7
9 15.42%
o S5 2014
511 - o 7ot
o 4 S5

S5 S5
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Recent Advances in Konjac Glucomannan Composite Membrane

SHI Tingfeng PAN Tingtiao YAN Guanghuan

( College of Biological Science and Agriculture Qiannan Normal University for Nationalities Duyun Guizhou 558000)

Abstract: Konjac glucomannan ( KGM) is a kind of natural polysaccharide polymer which is separated and ex—
tracted from Amorphophalluss konjac tuber roots. KGM exhibits better functional properties such as hydrophilic
gelatin  edible antimicrobial properties and film-orming property. The structure and properties of KGM were
mainly introduced with an emphasis on the film-<forming mechanism and method of KGM composite membrane
the main factors influencing the performance of the KGM composite membrane and the recent application of the
KGM composite membrane. A prospective of the future development trend of the KGM composite membrane is
made which is aimed to provide more new ideas for the development and utilization of the KGM composite mem—
brane.

Keywords: konjac glucomannan; composite membrane; mechanism; performance
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GC-MS Analysis of Volatile Constituents from Five Batches
of Artificial Chinese Eaglewood in Huazhou

WU Xiaopeng YANG Jinling MEI Wenli WANG Jun MA Zilong DAI Haofu

( Institute of Tropical Bioscience and Biotechnology Chinese Academy of Tropical Agricultural Sciences; Hainan

Engineering Research Center of Agarwood Haikou Hainan 571101 China)

Abstract: The volatile constituents and their relative contents of five batches of Chinese eaglewood sampled from
Huazhou Guangdong China were analyzed by GC — MS to investigate the influence of different eaglewood indu-
cing methods and time on the quality of Chinese eaglewood from the same region. The highest yield of volatile oil
in the five batches of the samples was 4.93% and the lowest was 2.29% . ? From all the samples were identified
72 peaks of which 12 peaks were common. The results showed that all the volatile oils of the five samples were
mainly composed of sesquiterpenes 2+ 2-phenylethyl) chromones and fatty acids. ? A lactone with an aromatic
smell of the eaglewood induced from Aquilaria crassna 5 11-epoxy guaiane sesquiterpene lactone was detected
for the first time from the common Chinese eaglewood induced for 8 years by using the iron nailing method. The
fire burning method induced eaglewood faster than the iron nailing method and cold iron holing method. The ea—
glewood with longer inducing time produced a higher yield of volatile oil and the compounds of the volatile oil
and their contents were much more consistent indicating better quality of the volatile oils.

Keywords: Eaglewood; chemical constituents; GC-MS; 5 11-epoxy guaiane sesquiterpene lactone



