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Abstract: The purpose of this study was to provide a scientific basis for the classification, breed selection and targeted
development and utilization of different germplasm of Aquilaria sinensis. The samples of agarwood from six different
germplasms were studied: Aquilaria sinensis ‘Haixiang 1°, A. sinensis ‘Haixiang 2°, A. sinensis ‘Haixiang 3°, Piyou type,
Big leaf type and Nangpao type. Gas chromatography-mass spectrometry (GC-MS) was used to study the composition of
the agarwood samples extracted by ultrasonic ether method. The volatile components of agarwood produced by the
above six germplasms were higher in sesquiterpenoids and lower in chromones, The volatile components of six germ-
plasms were quite different, except two components in common, namely butylated hydroxytoluene and 2,2'-meth-
ylenebis[6-(1,1-dimethylethyl)-4-methyl-phenol]. The number of sesquiterpenoids (10-26 kinds) and the total relative
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percentage content (25.39%-87.50%) were higher, and the main component was baimuxinal, among which A. sinensis
‘Haixiang 3’ had the highest amount and content. The quantity (1-3 species) and total relative percentage content
(4.66%-37.32%) of chromones were low, mainly 2-(2-phenylethyl) chromones, among which A. sinensis ‘Haixiang 1’
had the highest quantity and content, while A. sinensis ‘Haixiang 3’, Big leaf type and Nangpao type were not detected.
The agarwood from A. sinensis ‘Haixiang 1°, A. sinensis ‘Haixiang 2’, A. sinensis ‘Haixiang 3, Piyou type, had rela-
tively rich aromatic components (baimuxinal,7a-H-9(10)-ene-11,12-epoxy-8-oxoeremophilane, karanone and so on).
The agarwood produced by A. sinensis ‘Haixiang 2°, A. sinensis ‘Haixiang 3’, Piyou type and Nangpao type contained
many sesquiterpenoids, such as agarospirol and (-) jinkoh-eremol. The content of benzylacetone in A. sinensis ‘Haixiang
1’, A. sinensis ‘Haixiang 2’ agarwood was high. 7a-H-9(10)-ene-11,12-epoxy-8-oxoeremophilane and 6,7-dimethoxy-2-
(2-phenylethyl) chromone in the agarwood produced by A. sinensis ‘Haixiang 1°, A. sinensis ‘Haixiang 3’ and Big leaf
type were high. The types and contents of volatile components of agarwood derived from the six different germplasms

showed great difference, which could be developed according to the difference of active components.
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Fig. 1 Test sample images
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Fig. 2 GC-MS total ion chromatogram of agarwood samples from six different germplasms of A. sinensis
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21 AEBAREMRETETNENEHETK
B

NilEE 15 BF 25, BEF3 5. RilFh.
TRl R Y b I 45 DU R i b A Sl 4 i 29 .
16, 33, 18, 20, 18 Fullsr, CfHIFMEHT B AL
SR SR E R . W 35 (94.74% ) >%E
W (90.41% ) >WEH 1 5 (87.71% ) >KM-Ff
(186.08% >z JhFh( 82.04% > 2 5( 74.33% ),
22 AEBAREMRETENENGIHEEN
2-(2-FZE)BERNRR 7 7

WG 15 BE 25, B35 il
R I oo R 3 o B 285 0 v B A A A 43
FA 12, 10, 26, 14, 12, 16 1, 522 6
PR i b S B  : B 3 % (87.50% )
>SPEWIFP (84.82% ) >FZ Al (63.41% ) > 2
5 (40.69% ) > KFh (33.61% ) >R 1 5
(25.39% ); MF 1 5 MBH 25 . KA sl
FHREAMN 2-Q-K LI QIR 3H 3.1,
1A, 2-(2-78 238 (i S 0 S AR X 75 1 o He e oy
FME N R 15(37.32%) > FHF 2 5(15.63%)
SRR (4.66% ); WA 3 5. KR4 i Ff
B8 T ARG 3] 2-(2-2K 2358 (4 i 25 1L 49

M AR 25 A i A 2R A P A
AT F,2-Q-7K L3 @ik 5 Y LL 2-(2-
ROEYEB R F, HIKCH 6-H A HE-2-2- K L H)
i 6,7-— WA K-2-2-FE ) (i, 78 E b
B LR B (AR i L R B . 4
WAPLAE (25.20% ) > 3 SU0HEF (18.06% ) >
FEmF LA (13.72% ) > 2 SU0EF (10.24% )
>R PR (9.66% )>EFF 1 5 UTE (0% ); 2-(2-
IR ) R AT & i 7 L s B . TR 1
B 21.13% PV 2 5( 15.63% > F A 4.66% ).
6-F Ik -2-(2- 7K ) @i . 6,7- — H A HE-2-(2-
K OH)EE ARG 1 S PR, A &2
4 10.23%H1 5.96%

WA 1 SHEE Ui 2-Q2-7K 235 @l 2 A
XF B it e , PR S mEHERT = AR R - 2-(2-
K OFYEE (21.13% ). (3R,3aR,4aS,5R,9aS)-
3,5,8- = H1 3£ -3a,4,4a,5,6,7,9,9a- /\ & B [6,5-b] Wk
IR -2(3H)-fl ( 12.4% ), 6-H A F-2-2-FK 23
il (10.23% ); WAy 2 5 T 45 U A1 i A X
T, HAEXT A EHERT SR s e 2-(2-
KFI)ET (15.63% ). HAFEE (10.24% ). Hi
PHEE (6.99% ); VA& 3 5 g UiE P w254

X d i, PR S R A A
A (18.06% ). FL&-1(10),8- — M -11- i
(10.82% ).7a-H-9(10)-45-11,12-F 5 -8- 54 3L HL 5L
I505E (11.40% ); B2 I T 45 0 Ho A5 2 i AR X
i, AR EHEAT S IR
FEE (13.72% ). FHif (10.30% ), %5 5 B
(19.40% ); K T 25 T A v HAth 28 o3 AH X 25
A, HPARX A RHERT S s s BT 3
XFH(21.29% ). 5B,7B-H-12B-F 3L -daphnauranol
(11.84% ). FAIKRFEREE (9.66% ); FEIIFh 50T A
H A A X B i s, R B R HERT =
B A A s R B BE (25.20% ). 450 B0 B
(24.34% ) VIS SSHAMIGEE (5.24% ).
23 AEBAREBEMERAETENEERSS .
BRARBERS S

HART 6 A~ [ 5 i 45 DT A 9 3 B2
2 A BUT T AT 2,230 B LR -(4-F F-6-
BT REFEW) MR 1 5 I 500 & B A i3t 15
A~ (43.58% ), Hrpfpmii i (16.37%) A 3
A5 2-2- R I EEIZE ST (16.19%) A 2 4
6-H A3k -2-(2- 2K 238 (i (10.23% ) Fi1 6,7-—H
HEE-2-Q- LI G (5.96% ), W 2 5 s
DUE A B 3E 3 4 (10.3% ), Hop ks
WA (5.75%) A 1 4>: 4,5,5a,6,6a,6b-7N - 4,4,6b-
=H L 2-(1- 3 20 3)-2H- 30 TR [g] 2K Ok i
(5.75% ). B8 3 SRIEEIURRMA K3 1
A (14.35% ), Hp k2o (12.09% ) £ 8
A o BB T 85 AR B A a3 4 M(13.59% ),
YR Ly o R i 45 U A A B
o6 4~ (19.21%), HP R BAA 14
2-(4a,8- — W }£-2,3.4,5,6,8a- /N & -1H- 25 -2- ) A
2-T (0.26% ) HEHLFR Fr 4G DUA A o3t 3
A~ (3.09% ), ¥IRfEPmsE sy

PR, O IR A E B A Lo 1Y
AT B B 78 AT B B o b H e B
F 25 (5037%) >iH 15 (44.55% ) > Kl Fh
(43.12% > 3 5(41.11% )>FE I F( 38.22% )
SRR (20.36% ).
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— RSy SRR, Malesy
SEEM (FEF 25, &35 KimF. Kot
P BEYIRR ); IR AR s A IR 2L A AT
BAY (HF15); LRy salr
fiK, miamEayEaREm (AR 5. #E
25 FEARER ) P42 s M
ERT AT, AR VIR, BRI 1 ST
RO AN, RN A £ 2 5 2 A A P i i A
XS BEHET 2-Q-K LI aEIb &Y, YR
PG b A & R L T 2-(2-K 23k (i 28
&Y fr e R R . P 3 5 R4 i
T 45 U0 A i A% R s 2 R R R
(>80% ) M/ EK L ; MiEE 1 SUEFH
2-(2-7 . 3) (i ZE B o A ARG B A i (>30% )
K E® L, n, & 1 STERN 2-Q-K 4
HYEOER I 6-F 48 KL -2-(2- 2K 2 35 ) (2 i A % 75 5
AAETE 21.13%F1 10.23%. 4R35 % BT
B S LA AR EE N 32 (AR i
A 0.83%~27.20% ), EEIZRILEYLL 6,7-—H %
B2 KLY N E (M FEA
1.40%~31.23% )o AHBFFEH) AR F G FHHE G
b B L AAREE b, sy
DL 2-Q-2R 23l 3, HUCh 6-F A E-2-(2-
RO | 6,7- —H A IH-2-2- K LI AR, 5
HAFFR L5 RIEA —FL
32 MmE&ZRITEN

VLA S BTPE ef, ARE B T E AT A )
EHULE GC-MS F88UEIEHT, FAREAFF
i (andrss. AR 1S 3B 2 S5 ks
BT 5@ A T Y 2-2- K L) B ERZE LS
FEXT B B 7E 0.25%~53.11%:2 i) 11011 F v g e
fEPERL S 2-Q2- K L H) Al 2-[2-(4-F A3k ) 7K
CEEV TR AR XS B i 2 FAUN 1.3%~9.7%, TFE
AR AR I AS DUE LA 2 ANERAE P R4 0 S
XS RARE, fE 37.30%~84.71%2 A1), #4f} 1
S BB 2 By 2-(2-2K 23 (O R 2K LA A R A
A, TR Sl R F A, R
Bl 2 SRR S WA E AR, SAr R
ol S5t i 435 0 7 (40 LA ARLAR 2 2731 Rt 2-(2- % 2
YA FT 2-[2-(4-H 48 58) 78 £ JE (i 1) AH 6 5
HONUUR SRR R 2 NEES AR, 7EE
FMO AR AR B B R MO AT b bR ifE LYT
3223 —20200 | R IR 2-(2- K 2 KL ) (5 R A

2-[2-(4-H AU BE) K 2 ST T 1 1 i K40 o e
P —%. . =%, ABRAHKEE S P
15 W7 255 IR TS Ui E R 2-Q2-R &)
AN S 21.13%, 15.63%. 4.66%,
% LYT 3223—2020 73 brif | i 1 585 00H&
A3 R —2 =%, TG 2 5 F R i 45 0 7 AT
G I Yk 3
33 MBEHERS W

UHEZIT LA ZME R ER, 2ZERBIE
A SR ECE Sy, G U 2 o AR 2k
AR, RRakmh2s . SR A& Rk
A [ i S R KR TIAF R 2R, s
2 UFE ST ) S A 9 3k AR it 2 TR T — 263
s, HafEfsrms . a2 2-2- R
FyEmnZE, RIS A AT I0E B o A F
G0 R ARE T T B BRI AT T R, H
H R IS BUR rA : DUAF IRl | R i)
S, ZERPIER, FIORAEEE . BRI AR B
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o- M FEREEGWEE S R
WENER ; 2-Q- K LI OFREF R H 2-(2-
AROEEY @, T AR B B AR,
VER NS, DL AN A Ak =2 i HoP p £
S (0 R AT P AL B AR
2-(2-7R O EE) BT AL A W I 7= A K Y 5
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s S A, LR TIHF R A RS
NP AR . AR TGS 15, BE 2 5.
WA 35 KO FR Erah DU S BOR B AR
WL, 5 40%LL 1, iEA AR E R AR

JI8b, 2-Q2-R ) AL & Y 2 TTE Y
—REHEEL A Y, BWREARE, WIENA S
K ERH . HASERIIET ) 24> 2-2-
WOFYEE Sy, B 2-2- 4 2 ) @ i AN
2-[2-4-(FH &) R SR . 2-(2-7R 458 i 2
AW R DU T SN, XS Ry T
FREUIEFRNVRYE, fEnme, &4
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SRR, PR A RDY ) O U 1 52 A Y
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TERE B, R 1 SESTER 2-Q-% 2
Y (21.13% ) 1 6-H 48 FE-2-(2- 7K £ 3 ) 8 il
(10.23% ) i, AL HALRR R 4500 & 7E AR
SRR EAMAE, AR LR
HEJFR AL
34 MBEHBARS S

DA AR 2 A Y 2R e BUR .
FREESEVE R, FEBUAE FE ABTANER S5 5 AT 15 £
T, 1996 4F OKUGAWA 2515513 38 iF 52 17T
B AL U 04 B A3 0 A S5 E I R A R A e
ERT/NRM L, [0 25 R /N
RN B[R] AR 4, HLA RAF B E AR E R o U
T EREEL A 5 RN 2 e M PO, U
R A THE 1 % (0.80%), WBHF 2 %
(1.27% ). JZihFh (1.94% ), $#EHF (0.68% )
A, MIAEMEEREAAETESE 3 5
(1.19% ). KRMF (0.35% ), #EHF (1.68% )
FresiiE . Wik, RFRTPREE 2 5. BE
3 5. BOMBh . BN PSS TR S A U IR E
PSR TC A R W B, 365 5 S T A B AL | B
PUIAR . BTS2 Lk [ A R

LI %R H 2 Rl mE S o 12 F A
B, UN(H)-9-FRFE-1F T-4,11- - 14-|E X 42 8 {0
AR HA M, (H-9-FRE-FF-4,11-—
M- 14-BE A E TR 3 5 (0.68% ). Kit#h
(3.08% ). HEMIF (4.31% ) Fr&siidd; 12,15-
TR o )T U ) 4 8 A K R A TR R IS
WEAMREE, HAETER 15 (3.39%) 7
ZEULAEH . IR 15 KR BRI
T T 4 00 20 3K VAT 1) 000 1) 2 1 D
ML, R 1 ST TR AT NI & MG R IR
AR A0 ) 25 P B AL S A

4 s RAG P (W ORI L 12,15-
TR o TR L To-H-9(10)-4-11,12- 348 -8- 4 L
HLBIIF0E . B SEE TR 1A 2-2- R )
FRZA LA H6,7- — A HE-2-Q- R L) @ A
— 5 B 4 2 T R A A VR T ok
HAEFEBAETER 3 5 (0.60% ), % F
(1.86% ) FrgsuiE s 12,15- 4 -a-Fr T ATAE
TR 15 (3.39%) FFEUUET; 7a-H-9(10)-
Mi-11,12- A -8- | L B e A e Tk 3 %5
(11.40% ). FeamAh (2.95% ). KMFh (6.08% )
TN (4.71% ) Fr&GUia s B e =L 30 0a A7
TR 15 (0.50%), HHF 35 (3.06%). Kk

AP (1.54% ) Frgsiid; 6,7- A E-2-(2-
KO OFIFAE TS 15 (5.96% ) Fig5ilE
W SRR AW & Bk T R Y £ T R e
IR AL TRk S . B, WBEF 15
F 35 RMFTEUTESE N IF &8 LR
i P Tt 410 7 590 B2 AL S A R

2-2- AR L HE) AL A P DAL, DA
BROE . LR PUE . PO . U, PR G
HOA EE TR AT R, W 1 SR
UIER 2-Q- R LI EGH, 6-H FIE-2-2- K 2 5E)
TR AR AR, AP, b, Bk
S5 20 S T R SR AL I AR

DU R R IETER (5 /R ) BA 1%
B EmEAGVE T O, R RNERE TR 1
F(1.24% ), MHF 2 5 (3.32% ), B ilFP (0.93% )
et A, NILER 1| SHEE 2 Sr8UlE
AT Ry 1l RE AL 24 S (R e SR AEL TR R

4 ZEig

(1) Rl AT B 5 e s 2

35 (87.50%) > HEyuFh (84.82% ) > HiFh
(63.41% ) >H 2 5 (40.69% ) > K0 F
(33.61%) >&HF 15 (25.39%); 2-2-7K23E)
M T E SRR BE 15
(37.32% ) >iEFHF 2 5 (15.63% ) > Kl Fh
(4.66% ). BRIGEAE 1 SRTLEUIAIN, HAZHHE
m B R AR AL AW SRR M 2-2- R L)
AL G & AR AR,

(2) AARFE 6 DR L ST, 5
RGP LA AAREEE £, 2-Q- KL EE) G2
EEYLL 2-Q- KGR, HH MY 2
AN BCT JERTH Y | 2,2'- W5 F R -(4-F J-6- 40 T
FEOR) o

(3)WHF 15, BHF25. BEHE3IS. il
PSSR BA B FEEBRFERS, W, ARE
B . 7a-H-9(10)-H-11,12-FR % -8-4 W L5525 4% |
RHIEA . 2-Q-K 3 AFSF L5, 7T R A8 AR
VRIS

(4) W& 2% WF 35 Kl B
Fr a5 UL ) Z R B, an, DU IR e R
MU B, AT RMEA, ok
HAEBGH . 1B . PR TH R E; 1A 15
Kl A T 2 U R (0)-9-FR - T
-4, 11- - 14-FE A B 2R &, W IT R 4
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T (O A ER A 25 IR R A R R 1S
s Ui Ry 12,15- " -o-fr bl TR &
T AR R QB B 259 .

(5)1F | SHEERE 2 5 ras TiHE g% itk
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TF R BE

(6)WF 15 WE 3 SHAMF AL IiH
Y 7a-H-9(10)-45 -11,12- 34 48 -8- 48, 3 HL 55 55 4ot
L 6,7- VAR BE-2-(2- 4 58 ) (iR 45 1 o1 7 8K
W, FETFRHTRY £ B AR A R e i 70 T B A
FHT 5

FIHATIE, BLFEF CL) EWHAAE
SRFRE 10 A, fudh. B 15 R 2 B
PRL 3 500 (o R AL R B A AR R
WFFE AT, AE 1 S RAE 2 S e # E );
15, WH 25, B 3 S0 (0B
AHIRAT); B 21 SHHE 31 S (hEE
f B2 g 24 AR YA 5% BT RIS g SC 28 A A DL 7
W& RARAFR); R 1 51 (g bR
U H A R w0 b B 2R B 2 FH A F
SR AT ); 2040 (A SRIUERE A
BRSO, Bt FE 52 R0 T 48 %k AR 7 Bk
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Fo AR TES 15, BEF 25, BEF 35
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ST Rl B A T B AN FE RN SE R R R AE TAE A
KIS, TR Ah o rEAh L 2 )
MRS RAMINE. Wb, ARUF70R S5 hTHY
Az B A AR A T ORI AT A5 0, X R AR AS [ A
TF e A S FORT Lu oA, FFREs A RM . 45
FEPE AR AR AL B SRR, AT AR DG AT
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A a T vl = M L1 Wl | % (3B A w8 L K D E =
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