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AL S ZH 2R e R AT A S 5 A B SOME 0 - (GC-MS) $ R X 3R 1 B R A AT 45 & M S M 2 B4 o
AR 434 o LA5 AR T AR YN 2 AR 2 WARRAE 26 I 0 4 €0 8 4 €5 DG IR SO 5, TE W] L e ok, A bt X A0 AN s B AL A
[ F i WU S VIR S TSR I I S 7 il U B A e A e i B SR v o N = 2 7 N |
i HRAR NI I K 25 M RE], FE KRG hp R A R4 S =4y ok 2. 85%,
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Wood characteristics and volatile gas chemical composition
of Millettia laurentii

ZHANG Qiwen®,NING Liping”", WANG Jie*, YANG Liao*,
LI Jing*, WANG Tianshi®

(a Forestry College sb The Wood Industry and Furniture Projects Key Laboratory of Colleges and
Universities s Sichuan Agricultural University ,Chengdu,Sichuan 611134 ,China)

Abstract: [Objective] This study investigated the macro and micro structures of Millettia laurentii
and analyzed the chemical composition of volatile gases to provide basis for identification and utilization of
Millettia laurentii wood. [Method) The macro and micro wood structures,density and tissue ratio of Mil-
lettia laurentii were observed and measured and the chemical composition of wood volatile gases was ana-
lyzed using GC-MS. [Result] The macro structure included red brown wood color with dimmed lights
without obvious fragrance. No obvious distinction was observed between early and late woods and pores
were visible under naked eye. At the microscope scale, the wood was diffuse-porous, the cross section was
circle or oval,and the wood catheter was filled with small amount of gum. The wood ray and parenchyma
was in single and multiple columns of same shape with occasional single column. The tissue ratios of pipe,
wood ray,longitudinal parenchyma and fiber were 2. 85%,18. 11%,20. 70% and 58. 34 % , respectively. A
total of 27 substances were identified. [Conclusion) The Millettia laurentii wood has significant structural

features with large density,and the volatile gases are good to human health.
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JEPN B 5K (Millettia laurentii ) {5 FR < AE YN 3§
2 NN LY U527 NI S S s SR B 5 21 N S
A7 T R BT 22577 B AR LR S RO
R KR OIS AR X XK 5 i R A
B OERB VR RIR R LR EOR SRS K IR R
WEAL G N KRR, BHIER AR & M L2
ORI 7 N % RS Y I B I S - R T
SHRACLC 8 T e K B VIO KR |3 3 4 4
%,

KA AE 7 T S F0SC R S X6 6% 38 A 1 43 28 e A 44
G RN X RE S IR I S E . A AR
Y bR AN K LB B R 5L A LR R A
EEWCSZ R NN LR € = I i 1 S o | 711 = 35
AR BRI FE i A UL L 2 W0 R0 A0 W0 44 18 R AiE 114 33 40 4
T o A A ORGP 8 R M2 o I F ST
BT I A B 0 AR U B2 T2 R 2 O T R A 3 AR AE
Pl SARE L AT TSR B TR O S E U
AHE A R 2 2 ik 4
1 ME5IE
L1 # #

M EAR, = HAEMNIR . RS 2R 3.5 em X
3.5 ecmX13.5 cm,

1.2 NHFE5E&EE

KB E ) A AL (TU-231) 628 & s (O-
LYMPUS BX51), I ¥4 ) B} 5 A B2 w5 R0 2
M (OLYMPUS X7), Fifg 68 A8 A BR A A5
G- TR % e F Y (7890A-5975C) , Agilent /A H]
1.3 WREHE
1.3.1  d4Ed B 2 K KM E UL A= 4 UL A i 45 42 & A
ey AR A A 0 O IR B ST AR
AR 1 2 RN OO0 A 3 REAE . R A GB/T
29894 — 2013 A A % 5 Jy 32k 3 ) ) Xof 5 A 0 AT A
flo AL BB LRIV G 2 %5 B R A
P SO T T8OK 40 A5 BB U0 T B DU A L A I 4R v B
NP8 BE W AE AR [R) S5 40 5% VDT B e . R b %
Fie I GB/T 1933—2009 (A K 28 BE I & J7 vk )t 1k
A0
1.3.2 FEHEEZRAMEAHLERS SN S
HRSCHRL16-17 By O ¥ B2 BUCAE I 2 5 R R ok <
WRER AT =& KRN 1000~ 15%, By i ik
i BCRE E ok FLAE S 600 o 9§ 9 FF iy (1020, 1)

g TABURH .72 85 C T ARl 40 min, 753 4% K
S A s BEAT ORI -J5E 2 Ar s Al B i TR 3

min,
{03 45 4 . HP-INNO Wax #: (0. 25 mm X 30
mX0.25 pm) ;43 kL 50 ¢+ 15 gEAE TR BE . 250 °C
AN R AL IR AR THE AP 80 C 2 min, 4R
J5 5 C/min #] 150 C, 3 C/min & 200 C, 10
C/min#) 260 CA%¥%; 5 min; Hi#E 1 mL/min,

JE R S5 A B U EL LB RE 70 eV B 3 m
FAIX 260 °C5 B 7R 230 C s THAT 150 °C 5 RAEMH
AN B 50~550 m/z; R IEIR 1.5

2 AR5

2.1 A B AR B R A A AE

A TR R IR W58 T B 0 R 2048 0, L JR] A
A A TR B0 R TCIM A GRS TR s SCHE L, R A
SERPHL AN Y . AR ORE B U] T BT b R L i YR R
BRI s HAYNTH AT SRS . T M W] A R K
JERPAERIRM A AR TR ARV 8, B
MR AR U FE LR Z . NIRRT W 787K
KETEHE AL, M EeE g ERN
ARG AT 0L . RS R AE R T B .
2.2 FEMEEARHNBHAESHE

B 1 AT AR U R D) T AL 2 o
TSN Y . o A 8 350 RONEEAR — 3 B LA
USSR E MW 2 NMERINE S0 E
N B S, S A A e S T 2 AL DL R SR AL
F s FE R SAL A DL B L R 3 4 WA AR 8L
R 2 2 240 i A B U T A (R RN 2 A L A i E
e #E SRS S V5% ) S EEHES L 0 M RE AT L Al )
WREH A FE O R EUR R, RS,
ST LR R Z 5] FE ), L2 5 o 3 48 0L
G, YIRS L 3~9 DAL 25 KRG T8 3~
5AUHME, = 9~ 12 20 M. AR G £ Al e v RE 4
EN e B B N A ORI TR N

SR SV | BV = 0 N7 N R AT = i
D, 3 A/ mm®; LR/ AL R KR
297, 41 um, FH8% 4% 183, 27 pm, T ¥ 48 [ 1 72
233,13 pm; S5 WU L4 2 10. 99 o, B LWy
0.06, T4 4 i BE R
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ABEYITH(40X)
A .Cross section(40X)

B2 V) H(100X)
B. Radial section (100X)

C.EXYIT(100X)
C.Tangential section(100X)

BT AR R AR =) W
Fig.1 Microscopic structures of tree sections of Millettia laurentii
1 EMEEARHELGERIESH
Table 1 Pore parameters of Millettia laurentii
S8 7 {H 5 RE % S8 7 {H 5 RE %
Parameters Measured value Variable coefficient Parameters Measured value  Variable coefficient
) KB /(A . —2 A 2
HALBCRE/ (- mm ) 3 25. 61 FH I AR/ pm 233.13 54.18
Pipe numbers Average radial diameter
-2y 5543/ T RUEE R / i
Average chord wise 183. 27 39.77 Catheter double-wall thick 10.99 41
=) 44 T s
K 3248/ pm 297,41 — SR L 0.06 0.02

Longest chord wise

Ratio of wall to cavity

2 2 A0, R U B GOR KR 1 3 AE TEAR L
IO A B R RO 129, 87 pms R

A REN, FHERKEHPEF,FHKEN 1 522, 21

pm.

R2 FMNEEANBERSH

Table 2 Isolation parameters of Millettia laurentii

i H W 7E SR K Y TiH W 7 i 55 RK Y

Ttem Measured value Variable coefficient Ttem Measured value  Variable coefficient
FES TR/ pm 21 2 XUBE R B/ pm
Catheter length 129. 87 10.03 Xylon double-wall thick 8.73 1.78
AUEF LIRS/ um 1522.21 15. 61 UL L 0.23 0.13
Xylon length . . Xylon ratio of wall to cavity : :
AUETEVE/ pm 20. 81 4. 46

Xylon width

UL S R B PR RE Y T B AR . B R
(1) 2 8 TSR 88 A OGH L A F 9 7 T Al U R LR
ARBE A ARG A LT A DL il 1] v BE 2H 2R BRI
Sl bR T AR AR BE AL L ] (Y
Foi) AR LR 3.
®3 FEMNEERRMABMALRLE

Table 3 Cell tissue ratios of Millettia laurentii

HA HA /% A5 S FRHB
Tissue Tissue proportion  Variable coefficient
544 Catheter 2.85 9.01
A ATk Wood ray 18. 11 25. 86
K4 Xylon 58. 34 4,20
Al 1 81 BE 24120 20.70 36. 24

Axial parenchyma type
F 3 KWL AU B TR T R S A i [ g RE
AU 4l 201 & 4y B 2. 850, 18, 11 F

20.70% s REF4E 40 40t & ok 58. 3420, J& KM ) &
By . BT LS H B R S 4 R
Y B TR 11 % B R B AT RB A
2.3 EMEERHEZEEMEZKER

MEA AL EMEL KRR THEEN
0.84 g/cm’ i T M2 FEH 0. 82 g/cm® , KM% FE 4%
KX AL RS RA G ARM AT
KFEH 9. 800, AL F I, KR M & K FE (12% ~
18%0) s Hedfa b & K %y 8. 90 %%+ 76 3 [ ML AE 19 &5 7K
(3% ~10%) JE N,
2.4 FEMEERKABBINLZERS

A AR I SR AR R R A 34k B i 41
ANy N e 27 Bk G . BRI R 5 R
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Table 4 Density and water content of Millettia laurentii

it H W E i H T+ 1B
Ttem Measured value Item Measured value
SR /em® Air-dry volume 177. 14 ST #E/(g s em ®) Air-dry density 0. 84
%+ & F/cm® Oven-dry volume 165. 24 Y% T2 /(g » cm *)Oven-dry density 0.82
S F A /g Air-dry quality 148. 80 FXF 2K # /% Relative water content 9.8
4 T Jfi it /g Oven-dry quality 135. 50 2% %5} & K%/ % Absolute water content 8.9

x5 FNEEAAMBSUEZFRSRBEXNEE

Table 5 Chemical composition and relative contents of wood volatile gases
PRI TR FER T /i AT AR %
Chemical compound Molecular formula Retention time Relative content

S M 4% Delta-elemene Ci5 Hay 9.222 0. 864
oM 2% Alpha-ylangene Ci5 Hyy 9.520 0.503
o1 B4 Alpha-copaene Cis Hyy 9.724 2. 849
4,5-a,a- #MH%E 4,5-Alpha,alpha-eudesmane Cys Hos 10. 743 3.509
M5 Zingiberene Ci5 Hay 11. 120 0.743
o b T4 Alpha-bergamotene Cis Hoy 11.414 4.692
T2, 6-3-F ALY Caryophyllan-2,6-beta-oxides Cy5 H2, O 11. 602 1.043
B*Fﬁéﬁ% Beta-elemene Ci5 Hay 11. 965 3.489
oM 2% 4% Alpha-muurolene Cis Hoy 12. 084 10. 177
3, 7-W AR ¥ 3,7-Guaiadiene Cis Hay 12.298 44,799
5 & ¥ 45 Alloaromadendrene Cy5 Hay 13.133 0.618
B-ﬁ‘%ﬁﬂ(ﬁ% Beta-sesquiphellandrene Ci5 Hay 13.451 2.770
oM BR M Alpha-humulene Cis Hoy 13. 669 0.712
B-4x A XM beta-Farnesene Cis Hay 13.977 2.201
o i ZH# Alpha-gurjunene C15 Hay 14, 445 1.023
B*Eﬁ(&?jﬁ Beta-bisabolene Ci15 Hay 14. 897 1.766
a-FIA K Alpha-cedrene Cy5 Hyy 15. 205 0.791
S Delta-cadinene Ci5 Hay 15.577 5.329
e 101 £ — A L

Ei;lie;le:;*a i.?‘Ek‘r)%irzrllell\haf%fi)eﬁlxeft%yl)f4*melhyl Cis Ha 15.945 1. 155
FEA M E R calamenene Ci5 Has 17.217 1.766
T T T EEEEFR R Ethanol, 2-(2-butoxyethoxy)-,acetate C1oHz0 04 17.615 0.519
o~ EA B Alpha-calacorene Cys5 Hao 19. 160 1.517
F1E #5 Calarene Ci5 Hyy 20. 646 0.419
L kA4 Caryophyllene oxide Ci5 H240 20.725 0. 339
Wi % B Elemol Ci5Hzs O 23.195 0. 287
AR Guaiazulene Cis Hisg 26.852 0.713
A A B Azulene,1,4-dimethyl-7-(1-methylethyl) CisHig 31.567 0.608

5 AT LUE AR SR AR RS A A
B 1M EEAE RS 3. TR A A
(44.799%0) | o 2% W M (10, 177%0) . oKL 415 4
(5.329%0) a1l T A1 5 (4. 69220) (44 5-as afl I
BE (3. 509%), M & M (3. 489%0) . oili B2 M
(2. 849%0) 5K K FE M (2. 770 %) B4 A XK M
(2.201%) BBt B 2548 (1. 766 %) (1S, £ A H &
T (1.766%0) ca- KA B WM (1. 517%0) 2K, 1-(1,
5-H A7 L HO-4-F B (1. 155 00) A AT IR -2, 6-
B4 AL (1. 043 26) Fl ool 255 (1. 023 %0) %5,

AE YN B2 AR AR 5 S M AR 22 103 T S i
W Ak B Bt 28 E A AL, B DA R O

i A Y 2 H 05 TR R 2R A BN AT
FIYA YT BRI A LABR A HU R T ORI . Hoh
B B-HE 7 M (3. 489 %0) BEXT BT 22 Fl i Jgg , 8 3 42 v P
Jeq FRAE AR A T  HLRE R AR 0 S IR 3R AR e i
SR A Y ) 3 S Ay i Ak e A
-2, 6-B- ALY B A BRI R T Wi IR YT & AR 18
MR KRR KRR EER R 3.7
WAIAR IR R EFEN EE W2 — ) R
HATFE LK &R ff 2 s a5 &
SR E R DO A AR A AR AR R
AL 4 T HBA RAF 5 A R R B B 1A
FE R P g 259 v 0
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AR B LA AR B SR FRAE 0 M B TR A
@A R EORSGH R ITTME ORI, Bl
FEESLAIR TS T OL AR A AN BT L R A X A
W, TR A & LIEDE S0 B E . LI
AL T DBOERI B L (2~ 3 4> 5 B 1 7
BB D B AL A B 5T RN AR T
ERENEME . 585 LIS 7 LS 2 AL
AR WBEARDCAL . A Z 2l BE W 5 A S5 LA R 55
TR . ROLEA . G ARIE 1.5 L 25, 5
G, T 28], BIIARG LR 3~9 M A1E; £
FUARSFLTE 3~5 D40 = 9~ 12 4. i i
BE G5O BOR 3R . A 25 M A T A 8% 2
Ho RMEEZEK.

AR B LA AR B 09 45 S 1k AU L 2 e
27 FiAb &9 Ferp AR & L LA S A 15
i, X Lol 45 1) T E O R R W S A
IENDRHE S I SO | B D= I N <R £ R £ O
PRI ACHE 0 N2 A i ELAR 23 i o3 8 BAT R A1
FEAREVE R R B A SR 1. b AR EE
AR A AR 5 ON 28 U0 4 ik iy 5 R A B Y R
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