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Structural characteristics of Lindera megaphylla wood and its volatile

organic compounds
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Abstract: To explore the structural characteristics of wood and its volatile organic compounds for the purpose
of scientific and objective evaluation, as well as for offering an important basis for reasonable and further ex-
ploitation of the resource, Lindera megaphylla was studied in Ya’an City, Sichuan Province. First, the macro-
scopic and microscopic structure of L. megaphylla were observed, and then the morphological parameters and
tissue proportion of vessels, wood fibers, wood rays, and longitudinal parenchyma were measured and analyzed.
Meanwhile, gas chromatography-mass spectrometry (GC-MS) technology was applied to analyze the chemical
components of the volatile organic compounds. Results indicated structural characteristics of L. megaphylla in-
cluded diffuse porous wood, a few pores, vessels and wood fibers having medium length, multiseriate rays with
widths ranging from thin to medium level, and a small number of longitudinal parenchyma. The tissue propor-
tions were as follows: wood fibers-52.7%, wood rays-24.6%, vessels-13.2%, and longitudinal parenchyma-9.5%.
In the volatile organic compounds of L. megaphylla, 39 peaks were separated. Altogether, 23 types of com-
pounds, accounting for 87.11% of the total composition and being mainly composed of hydrocarbons and oxy-

genated derivatives, were identified. Among the volatile organic compounds, 13 kinds had more than 1% of the
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total components in relative content accounting for 80.22% of the total peak area. The main volatile organic
compounds contained 18 kinds of terpenoids and were all sesquiterpenoid compounds with a total relative con-
tent of 58.63% . Thus, structural characteristics of L. megaphylla could distinguish it from other species of
wood, and analysis of volatile organic compounds showed that its wood had a high medical utilization value and
gereat potential for application in aromatherapy products. [Ch, 3 fig. 3 tab. 35 ref. ]

Key words: wood science; Lindera megaphylla; structural characteristics of the wood; volatile organic com-

pounds; gas chranatography-mass spectrometry (GC-MS)
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Figure 1 Microscopic character of the Lindera megaphylla wood



930 2 N Ny N = - 2018 410 A 20 H

HA W R RAMMIENEESE, SRR . St B A R 5 3 VI 56 224,
MR AL TR 52.7%, (HREANHLU 12 LA E; KSR HLIL RN 24.6%; SERIHS
FEi A 13.2%; il HiRE] Sl L RN 9.5%

2.3 WMHERS RS

M 2 T, A LS EANSCL, F8S A AL A RIS BE ;. RG24
LRl WP AR Y (B 2C) , @it AR i AT (EDS) 2007, HURYIW E2 A 55 | ik, %,
BRI FZ R AR . E(R 1), W B A S 2R B Y v] RS2 A A5 A LT B2 ik, ARk rp
BRI T REFFARCHLER S, MR, SCURFIELD 25206 M) A A S ok

B. 5% V1T (200x) C. 3£ YIT(1 000X)
B2 ZathRHegiathe T LmisE

Figure 2 SEM picture of the Lindera megaphylla wood
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compounds in L. megaphylla wood
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Table 2 Volatile organic compounds of Lindera megaphylla wood
J¥*%5  t/min [z o i NN R % 2
1 8.97 «-EEV i/ .alpha.-cubebene CsHa 204 0.85 Wz alkenes *
2 9.33 3-#iF M .delta.-elemene CsHoy 204 0.36 Wz alkenes *
3 9.83 o-A] /% .alpha.-copaene CisHy 204 0.90 W1z alkenes *
4 1049 (1s,7r)-1,4,4,7-p4 H 3-1,4,5,6,7,8-75 &(-2(3h)-ZE B (1s,7r)-1,4,4,7- CH0 206 374 ] Ketone
tetramethyl-1,4,5,6,7,8-hexahydro-2 (3h ) -naphtalenone
s 1093 W TR &SR AT dimethyl-sopropylperhy- - 246  Hhike cycloparaffin
dronaphthalene
6 11.45 o-#IAR¥M .alpha.-cedrene CisHoy 204 2.04 J7 4% alkenes *
12.44 37 @K —Hs 3,7-guaiadiene CsHoy 204 20.11 1% alkenes *
s 1274 & MW M5 lh-cycloprop [e ]azulene,decahydro-1,1,7-trimethyl-4- Cubhy 04 100 Fo ks alkenes *
methylene-, [ lar-(laa,4ab,7h,7ab,7ba) ]-
9 1421 o-%HMM .alpha.-amorphene CysHy 204 5.89 Iz alkenes *
10 15.68 d-EE# i) .delta.-cadinene CsHa 204 0.80 1% alkenes *
11 16.06 J7-7FF 2 # K ar-curcumene CsHa 202 2.23 J# 4% alkenes *
12 17.37 1s )i &) 1s,cis-calamenene CisHy 202 12.05 J# 4% alkenes *
53 1876 3-[(3e)-4,8-— H 3-3,7-F —H | wemg 3-[ (3e)-4,8-dimethylnona- Cul0 218 0.84 S furan *
3,7-dienyl Jfuran
14 1930 % & B4 calacorene CsHy 200 1.38 Ji 4% alkenes
15 2032 -~ A4S &K alpha.-calacorene CsHy 200 0.57 Ji 4% alkenes
16 20.87 ATk EALY) caryophyllene oxide CsH,,0 220 0.88 AW oxide *
17 2358 5#4 SEIA A ALY isogermacrone-epoxide CisH»0, 234 3.09 EALY) oxide *
18  23.89 y-#¢M % .gamma.-eudesmol CsHxO 222 0.53 22K alcohols *
19  25.80 YU IiE M agaruspirol CisH, O 222 1.58 2% alcohols *
20 26799 WK IR 3~ B -2-[ 3 J-d- (4- B JE-2-nk g G )-2- T 9 B ]-, (e)- CaH0, 230 139 BN furan *
furan,3-methyl-2-[ 3-methyl-4- (4-methyl-2-furanyl )-2-butenyl ], (e )-
21 27.04 @AIAZ 1,4-dimethyl-7-(1-methylethyl )-azulene CisHyig 198 3.26 B azulene *
22 31.75 Al AE guaiazulene CisHyg 198 0.83 B azulene *
23 34.67 WilER LT ethyl linoleate CxH30, 308 0.35 fig ester
P I A = S R ]
*3 EBREMAMEREENIBRS &I
Table 3 Volatile organic compounds of L. megaphylla wood
5y 25 Kk / ARXS 3 /% Tl Bk /Bl HAXE 5 /%
LIESES 12 48.18 ENia 2 3.62
Wt ke 1 22.46 RS 2 2.23
Bk 2 4.09 B 2 2.11
i 2 1 3.74 [ES 1 0.35

25 S0 B (12.05% ), - SRR (5.89% ), BBIARBL(3.26%), SA4T S AL (3.09%), J7-F
LM (2.23%) , a-FAARM (2.04%) , DUAFIRENE (1.58%) , WA ME,3- 1 5e-2-[ 3- T -4 (4- T JE-2- 0k g 3 ) -

2- T Hfs 3 )-, (E)-(1.39% ) il (+)- 7 i s
3 %k

1.00%) .

PROTI AR M 3G AR BALAS , AR A AIRT AW RFLAET A, 4S5 mm A 25~32

%, P28 Ay HBI AR D,

96 15~25 um, & 36~312 pm(2~7 N4AE) s ZIIHLTELEME S, TE

32~68 wm(2~3 ANE), 5 136~864 um(3~31 D4AML) 5 [Al—GHEk AR i BE 2 IRZ 518505 ST 44

SeRY MR AN T2, SR by i o L sl R R, B2 2 B e e, oo v ARAE ALK
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HAFFLAE AR (2~3 M) B F, MW 2 M) EEAMELA, mKZE=150 um, Z5
90~110 pm, “F¥J 102 wm; 471K 255~596 wm, V13 446 pm; REYTE A ZF4E 40 M BE B0, BE
JE 3.7 wm; HAZZ K 20~26 pm, P2 23 um; K 740~1 450 pm, FH5 1 110 wm; Gl RE 2 2L 1
BB BIR A 3, ATOLPRAER A A o R 1 2R AL R T O AL, SR ALK R ARAR S )
A RE oL HEI DL X B AAL, A -SRI SHLAC R 8L s S LH NS, IREDE K BDE ;
AN AR WL o A SR 2 40 P R BRCR 0 1T BB S S A DY B 2 S A RS b Hetk 4 mT BE S R TE LR
K, MiRR IR R, e AR g RN 52.7%, BB 12 L by KL R
H24.6%; FEMHL AN 13.2%; Fim RS AL &R 9.5%  PAFEI A 1Y 2 oW AE 7] 1E
h X o F HA AR B A BRI 2 — ¢

PR TERN AR HE R A MUY o3 i S Y 23 ARG, LR B 0 R A Y 87.11%
FERRBAA Y B E FATEY) ; RGP RS HARX & = 1% B 3A 13 Fh, i B
UK 80.22%; ¥ RMEAPY ST ESWERAGY, A 18 Mk &9, HhfEEuifk oy, Rittaxt
ik 58.63% .

MAEERE , IR E K. 2 G B - 58 T 8 B e B 5 1% 24 ot LA i
X 3T7-@AIR IR . AR @R R AR R IR T B R A R . R, b
f 2 26005 AR ) A B BT S BE NS M S B B T Ak, RS R TR A E A T E A,
WHARM . PIEERMBURSEN, A ZMAEYNENE, BFZ4WNA 8085y, vTLOAIT B, W
P OB VR . BEARIL N A s A REE . TR . THARBR IS . UM . U . SRRk
BB EE (HIV) 3 SR ALGass s JRBPmREe . 1R, MR BB . 1bm 5™ Bilhn, 0 S0 i HL AT e e A
MRAE 2 B B 0 R 2 SRS T DA R T TR 70025 A A 0 B AR A ) B 0 DR R RN FL TR S T
M, B PHAER, CRMROFAARERERIIR, & ol Dol o, FEdo2 & e f
W — P . B AP 2, S-ME A P 5S Hela 0L IR T=; y-A% B2 UTHR I EZ T 2
—, (A B R R E B Y (PUR TR AP B Z B IR AT IS . BRI, KRR
SN RS #E e B 0 S, JE  RYA e 1 S A R A ), R S R AE SR ST M AR M
PEG LIRS TP 7 R, B AR Sk 22.13%, 5% 22 W B3 A A b4 A 458 v 4 1 25 ) A

AR B8 35 [ Aot f P23 (CTFA) A AT i Akt s Bh 5, Ao g, St S rE R, 76 B i il & o
P T 10 B 53697 FHOCKI 5, G2 i H A 40y 5%k Bz JEk 0 R ol B s g, i DL B AR TR BT B0 Y o-BE T
it ATk Tl A B R, R AAACRE I 3 R R E R 2 — P X B SRS AR AR T
BT i B R K B R
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