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Molecular genotyping and identification of essential oil composition of Cinnamormum osmophloeum

K
L4

e

AFRAFA ISSROMEE A FIM e &8 K B A TR REE X ARAR ST RE L5 -
14 10 48 ISSR 3] F-47 103 18#8/8 * +4a5-F4Z 223t 4 1 255 4R % - AR e AN EM 2
200~2000bp ~ £ B MEAE S S 36 45 © S MHAETE 210 4% - I3 FT A E 25
45 - UBCBT6 prifs¥ ok w300k % & 34 4% - ™ UBCS64 AT et i Mt B - R4
17 4% ~ i 31 T34 5 R4S E Stb A 86.1% - itiluh B 2 02576 - #hik 2 B 3Lk %
et 0092659 » Figi s 0459 - 8 GCMS 485 + it b A4 dm
(cinnarnaldehyde) « $o 8% A &2 (linalool) - Z.&k#: & &5 (cinnamyl acetate) - f%4% i &% 2(citral 2)-
184488 1(citral 1) - B-cabebene % S1 {8 &4~ -

Abstract
Genetic diversity was estimated for 103 clonal garden individuals of Cinnamomum osmophloeum
using inter simple sequence repeats markers. Two hundreds and fifty-five total markers were
obtained for 10 ISSR primer pairs, of which 36 were monomorphic and 219 were polymorphic.
On average, 25 markers were amplified for each ISSR primer pair. UBC876 primer pair amplified
34 markers that was the highest. In contrast, UBC864 amplified the least 17 markers. The average
polymorphism was 86.1% and the genetic diversity was 0.2576. The absolute dry recovery of
essential oil was ranged between 0.09 and 2.65%, and averaged 0.45%. GC-MS detected 51
different components of essential oils including cinnamaldehyde, linalool, cinnamy! acetate, citral 2,
citral 1, and B~cabebene.
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L 89 #&( Cinnamomum osmophloeum Kaneh , 2n=24) 545 /& # & #H(Lauraceae) - 31§
(Cinnamomum) « & &} 2 45K $H1& - SR8 400~1200 AR 2 Bk d - LA E A
# A#8(cinnamaldehyde) « gt & 8 % F 64 # 2 (Cinnamormum cassia Blume) 3k % 4843 ~ A 34
XAHBRA ~ LSk AN EET S "4b | (Essential oils) - #ih % £ ENHE
BB SR L L P RS ARAS SR M B & 2 P (3R - 2003) -

M A A IR R S EAE T IR B Fokei Y A b S EAA S
? 2 ? BR B R AR = H(lsoprene) A 4 R B AAFEA - 7 SR E AP I EERE S
TSR E? (2 18 R A AR A 10 48) 42 42 $80 BR S A A -
BEA 1548) - =7 @ BB AN It i A 20 M) - P E? B X7 HE
A SIEH U sk Aok TERGKRARABRE  AAAMERAF B ERokeiin ¥ - 245
(PR~ £ 0 1998) ~ Brifdbdatt - L AMAETE AT LR AN AL - R B AR
BB R NG IR T - ST AR R - 2HAR & -

AERE(1985) 5 T 4ME AR Db £ MMM A G Z 884 « UBATRZEK
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W-A-RETERT - & - RANEHLAHER - £ FEUEAR N 4 BN E 65 B4k
Bothis B TEAHMEALE - BS54 B0 AN AE L AEALE TREIL
o ETREAA B — SRR AT ARG - TRMEATER S AL
Rz R ~ AR E(1985) 8 A4 AriRid el 2 M4 i Lty ~ 8B R AT A SL 2R 22 S
R BEAMSR O HERARZIEL DA - 28R (DE4A(Cassia type) (it & B2aEH
(Cinnamaldehyde type) (3)% &.%%! ((Coumarin type) (4)nfE kaga! (Linalool type) (S)T
% &% (Eugenol type) (6}#A% %! (Camphor type) (7)m-? Z&8#4(4-Tempineol type) (8)nil
AEE-? B3R (Linalookterpineol type) (94 (Mixed type) - B irfaeskifi ik 2 &
(2003) s+ 48R Fley A MIIE S A ZAE A D BRCR Bla i A S Ve d5 ik
584 UPGMA (Unweighted PairGroup Method Arithmetic) « 1§ 5]4%4% i &4 48 55 £ 148 2
GETH+AETERAOLARETANECR LA - RARICE SRS R FA - o
BREER - HANR - AR A AR A CEERET - MK CEEERTY - 24 -

% & RDNA markers% B # L 4t (F6k R A AR - B B ZDNA markersR § SB35 5% &
AR B R L 4 e iit4E4h E (Ude, 2002) - 5-F122 B AN A0 547 a9 B 35K ) F st
- 324k 4 X i & - DNA mardkes¢hdatay iy f8 —# ABinary data . 0% 1 Rieshismask & -
4o RAPD ( randomly amplified polymorphic DNA) - AFLP (amplified fragment length
polymorphisms) - ISSR (inter-simple sequence repeats)phtbiF4227, ~ % —#& % #1 8 Sequence
data : & ADNASM A F| R4n# - BHBBEEOERAERE R LR G EH -~ T rlioili i B
i 13 ehgenomeYs - BEAE St &M BRI S IR TMEAR I, - MBS TR T EMR RS B
370k (reliability) - 90245 48 64 B $g  (difficulity) - A7 it 449 & 18 (expensive) « % Aot ey £ /5
(polymorphism)

ISSR(inter simple sequence repeat) (Zietkiewicz et al., 1994)g4 B 22 % i SSR A5 4 3k a8 - 7032
S 'uhaho by 1~3 {E4% LA 4 s srg(anchor) ~ 3 o b e 3L AT R 8 K B R RLR i
EA A HRASSR 2 RlH A7 - MRS AP R - UASSR 2 B A Flahim A sk
RERMEHBE - BFEHERRLE SN - mSskhe s 3idhmBu kh B4 T
sk e &84 SSR B £ - Bk H A MM T RA LB R - E 8444 #SSR
AARGHEESE - Ao OB THAFRMBEEHATIMO L & - BASSRE BT
EGHe AR ad - GisSh EHN R ERBS R AN FIEE A4 - ISSRE 2 A
F i ¢ 19984 Wolfe 5 ALAISSRy-F4% 35 5% 7 Pensternon( 2 - F48 #n)F] A 45| FRRZE
TeEad rm e R B i « & L Agqb(speciation) « T AZSE X 82 Rl a4 il fh - 19994 BlairZ A
MISSR’\%##‘:‘.EE% % 3% (Oryza sativa L)zl L i2 {8k £ & - 2001 £ Hsiao ¥ A #] BISSRH-F42
EHFERA T AM@ISSRE | Fa % & 8 S 25 T 4 Kt ey itk B /3% S0 M 4% -~ Paris
and Yoash., (2003)% A LAISSR#% 1247 % i A(Cucurbita pepo)ety £ 38 &% 46 S 55 4 48 o M 4% A
ATEHISSRE|F EnTo+EMmS 4 MME - BISSR ZiperFRtiats 8%
ISSR #49/34f T ILE RPN MG L AET ~ FATZE L HA ISRy FIZIRHE L
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=~ DNA %% PCR & /&
# A2 a8 Doyle and Doyle (1990) = Mini-CTAB (Cetylmimethylammeonium bromide ) DNA
¥EE ISSR 4234047 - Bu4d ISSR 3iF (Primer) - 2 F 8% 424 ( Annealing
temperature ) « 4% University of British Columbia Nucleic Acid-Protein Service Unit (UBC) » #z
4% ISSR Primers 2 & 5] i 4-p it PCR %3¢ -
=~ 1AM ,

ok 4B T 18 B A8 # ik A Hewlett-Packard 6890 i 4 HP 5973A MSD % #24%(EI
mode, 70 eVME & &5 5~ B # 4 & CP-Wax52CB# fused silica £, 4a % 4£(1.d. 025 mm x 60
m, 0.25m film thickness, Chrompack, Middelburg) ~ £l A &AL « ks Imlmin - iz
#18 8 40°C, 2 E A 5°C/min - 4258 220°C 1 GC £ 44 B2 E % 2507 - GC-MSD fi &
B A B 265 ~ it A S E AT EMAT4RE (coinjection) » 4K AR ELilAT GOMS 48 498k
B LT H A ARy a2 AR B S SRR S gL 1110 2 pefpliR s - iRA3 A% R InlR
Sk EA SRR - SRR Z B AL AR HotR R 2 A M 2 B AT ERE - ARy
RIEA AR A - AlEE R L ER B AR RS -

(22 3850
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B AT L AAR SR $ 4 1 A h R ekt - 80 b 2 Arees 0T R BIEITER AR -
FEREAR 10389 B AL A BRI ATIRIT o £ AR - 1 10 48 ISSR3 | e s % -
B 2 Eikbhaged £ AR H Rk - SUh bR TR L AR AL B T EMEY -
448 (1985 o ) L A A A BEHER ARSI - AR E R BMAE = ' — B8R LN
ORISR - RO B A - (AR B SR R AN - £ B AFIA ISSRF
BB RIE S A s - MBS FARTE - TR B AR - R aa 1L
BRI T -

iR FaRie ok B 255 (B4R - iR e A SEE A 200~2000bp ~ o EREET A
36 % SAMAEE 219 4% ~ FIBEFFT AR E 25 @ik ~ UBCRT6 Ardfsy hieatk
Bk % B 34 5ib2883 ] Fy 13.33% -~ i UBCBOA pralssd iy - 2% 174
15 $-883] F a4 6.67% - UBCBO! i e i ags i $ AR % - LAk 100% - SHME S
i et T3.3%4 317 UBCSSS srifisid - pr# 31 F 44 § RILEARE S tb A 86.1% £ 9-

B FENE Rk RS- 79 10 3ds 100 tpe93] F P L 48693 F» A7
# /A ) PCR program & 5 + RUB#AL IS MC 454 A MT 1 54-427T
13300720 3 4t 2 % 1 RBATIC 10 544 - RBK T RAAYRFLLTC -
REBEA RETAEL ST THARITEASF R P+ T E L BRAKRE
221 & 2] 3 UBCS34 - UBC841 - UBC842- UBC855- BUC864 - UBC868 - UBC876 ~ UBC888 -
UBCR91 - UBC899 41 - f£3% 8 R ey x &+ - [SSR - F 2 1e4h o8 A S AR~
B33 {62 A (Sanchez de laHoz eral,1996) - B & 48358 ¥ € & £ 4d#a(smeaniL & « &4+



(Bomet, B., 2001)4% &-51 F4& 4 (anneal) ;g & 445 iE « #: A Wallace nule « % & Tm =
AHECHOLHAHTCH H B3] Feb @R g A8 GR%RILE 53] FHAEE -

% 5h—35 - sk H S (Nagacka, 1997 ; Mattioni, 2002) 32 %] L 454088 F 105 A B &Y
(AT)EH - fekamuemictens] Fonak (AT) €44 BATIERESEAATEH
851 FH L T % sk (hair-pin)sd & Sk SLBiAR ) DAN B840 ik 4 4 38 £ £ -

ARG S AT SRR 10 83| Facetisy - £ 5 anchor 893 Fft 3'anchor 4431 F-pket
B A28t 10 3] F P T 08530 3 anchor 6931 15 T 2403 T4 40% - i 5 anchor #43|F
FAE T 280k 20% - 7T U3, 3 anchor 693 FH38 @ B4 - bk O P75, 3 anchor
31 F » P3GEAE3] TR H 28 E4EE - @ 5 anchor #93) T34 4E3] T4 24 48
A~ RS 3 anchor 93] F4534 5 4% (Raina et al, 2001) -
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REFFRE AR R B IA B RS H 265% 0 Bk 009%  Fihu kA 045
9% MERM (1987) Pralits ARG ZE ETHARARKETHES - 488 i3
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AR R BRI ERMA AT BRG] - URA8E RGOz S
(retention index) % #48/8 47- 4 #48(CC-MS)2 H 448 % - #4871 + abidiba S AL
a4 @A & &%(cinnamaldehyde) - 4o B A &% (linalool) - 7. &4 & &5 (cinnamy] acetate) - 4%
Fé5w88 2citral 2) - 48483482 1(citral 1) - B-cabebene 2 -
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3 FRE MAER IFAFG?I) 31 F-A4E
UBC-834 5317  AGAGAGAGAGAGAGAG(CT)T (AGRYT
UBC-841 507,  GAGAGAGAGAGAGAGA(CTIC (GARYC
UBC-842 50T  GAGAGAGAGAGAGAGA(CT)G (GARYG
UBC855 557  ATGATGATGATGATGATG (ACk YT
UBC-86¢4 557  ACACACACACACACAC(CTIT (ATG)
UBC-868 557  GAAGAAGAAGAAGAAGAA (GAAY
UBC-876 457  GATAGATAGACAGACA (GATARGACAY,
UBC-888 5270  (CGTYAGT)CGT)CACACACAC BDB(CA),
ACACA
UBC-891 507  (ACTYACGYACTIGIGIGTGT HVH(TGY,
GIGTG

UBC-899 46°C, CATGGTGTTGGTCATTGTTCCA -

(University of British Columbia Biotechnology. Laborary)
(£) YSCT); B<(CGT); DAG, T) ; HS(A,C.T) ; VX(ACG) ;
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16 L17 024] ¥ 0.25  0.08 |v,89 219 0.53
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18 0.64  0.10 |7ry0b 23 =1 9 119 0.03
% 19 245 0.9 [k, 97 0.13 0.0t 93 .97 0.78
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2l .78 053] 60 0.87  0.14] 95 L1028
22 1.69 - bl L05  0.3d} 96 77 0.2%
3 .76 02| & 0.38  0.19 [%x,97 009 0,04
24 169 069 | 83 0.76  0.30% 98 Ld 037
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3 124 064 ¢9 .23 0.86 | 104 L 102
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Peak no. Compound Kovats Index*
1 & -Pinene 1039
2 Camphene 1082
3 B -Pinene 1125
4 ¢ -3-Carene 1164
5 Myrcene 172
6 Phellandrene 1180
7 Limonene 1212
8 1,8-Cineole 1224
9 E-2-Hexenal 1234
10 P -Cymene 1284
11 6-Methyl-5-hepten-2-one 1346
12 Z-3-Hexen-1-ol 1383
13 Linalool oxide 1 1448
14  Linalool oxide 2 1476
15  Linalool 1540
16  Benzaldehyde 1545
17 Benzyl acetate 1597
18  Citral 1 1698
19  Bomeol 1714
20  Methyl methacrylate 1725
21 Citral 2 1752
22 Citronellol 1761
23 0 -Cadinene 1781
24 Geraniol 1844
25  Caryophyllene oxide 2027
26 Cinnamic aldehyde 2074
27 Spathulenol 2147
28 Isospathulenol 2244
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