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PR ERSHOE ER SR IEHH ymenaea courbaril i Copaifers of ficinglis B C. pubi-
FflorashPut ik iR AT WBRA R W ELET T ME. Hymenaea T Copaiferaix —
4 RPN EFERARNA—AEEERLM AN A EET LHENEERS: TS
(caryophyllene), o, B-EHES (selinene) MW BFRIMAT THVTHIT. AR ITMBH W
b, XTAHBEMAENS. o B-EHEARIESBEE T LER M, THIEEENCGEERD
WRHHETRENAFHEMBELAEL,

X BT RS, {Fkus, Hymenaea, Copaifera

ERESHERDFH AT EGER MRV EREREZETERMEELRE
FWBAT MM, HymenacaiCo poi feraRERATE A RS, CHHBETHRHEN
#, SFATRAERFRC ", EIEM, HymenacaflsHF FREFTHE SE R & U @
Copaiferafisy i FHIE, ERT EZWEMNTHRAMMAES M, XEPRMH ymenaea
WCopaiferafp i\ HAb— LRES A THAT. ENHHT. ENMRXBHTHH

Lot BC: — 53, FEH ymenacaFICo paifera & MM HBT T RN T Bk iiRis
| B R, EIWEIRE BR R ARE T, MR ISR R AW E AL
. i 5 L B BEAE 5,

AREERWRIEHS M EATESEHETAEN—s. ROBFTRFRFN
Hynenaca courbaril, Copaifera officinalis fiC, pubifioraidte, H. cour-
bari (WA FEER § F2°S B 23°N, C. officinalis M1 C. pubifloradIFA8°N, Mk
BB R MBS TE NS EY NS BRI DS ROEH, ETHH—F
MBI LR — 3, RXFAMN FIEXEYPHESREIOHMEST RS EXE
RS R (AT M e, B-BMa #aTFEWCO), HECHIAERCT I Ry
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BF R R R TR Ak B i M. courbaril (TH) , C. of ficinalis (2 )
C. pubiflore (34> SR, REH 0 —164ER SRR, SIMMTFr Bl % @ Curva
Curua Una, Dara (M, courbaril, JHL 5624); Caracas, Venezuela (H. courbarii,
JHL 5591), Villa Colon, San Jnse, Costa Rica (F . courbaril, JHL 5776)y Aca-
poneta, Nayaril, Moxico (H, courbaril{, THIL 5538), Bl B Ciudad Bolivar, Bolivar,
Venczucla (C. officinalis, JHL 6075); Pariaguan, Anzoateequi, Veneczuela (€.
of ficinalis, JTHL 6081) Fnlapuna de Las Patos, Guarico, Venezuela (', pubiflora
JHL 6070#01Xcna 55) , kAR KEUCSCHER, EMNEMRRFER G L MK o ™
T0% LI LAy AR EE, ARIRME H26°C, M LEBER21°C, FESanta Cruz (36°50°N)
MEMEEBT,

HUOHERG (1351984, 8 .16, 1984.11.19H11985.2.22, KA 0 1007, HMES3
AR, —BENEREI R, HATRIERSMABRTEL G T EEFMBER
Fee—t, EFEFHRSHBACHEANH T RITHR, SUWAS—MH LB ERER
—Hrh, MARESTRMERRMFTTIHRIOR, REHRE, HAEF&EPNIBE
MTPEE, FIT L EERY IR (pentanc) RIR, X8, Na SO, TRMESMS, REMA
—EWRN TR (tetradecane) AP SERE, REWRIE EEA<HER
S (2.5 B2 E20M Gaschrom Q, 8mx 3mmgs, 120°, FIDB T8 ZHE.

B854 FISAS R GEUCSC Magnuscon Maor T AL SRR, (LB ARE
FUCSCHA % B,

g R m oi ®

MBEL1IMF2WUERZAmEB TERIMTHB RSN (ANOVA) MR, .

MFH. courbarilfNC. of ficinalis/C, pubiflora B AkBEE (P) >FHRER
#HiTI), KEMTHSE, SHESEARIIRESEMEAEN P >0.0001, X 7 0 M #
(R RMAEARM. 2 (D) MANE. BHREAEIE & &, 7 Hyvmenaea fi)
Copaiferat AN RTTH SN FE (P>0.001), A, AEBEHEIHS L
BRI, RREH vmenccoIEREMMNBERA[EEL N EE L L (P>
0.0, EEFEMMATEN (DH), (DT HTIh, (OT) HHETH. S ik
HFRIEH vmenaea {l Copaifera WHBBMAEA, F (O &1 (HTY 4149804
RA,

WEmE T E 2258, MATHESTT Duncad’s FEMBHELME S H AR B &
o MWEISWERTIL M. conrbaril fa, B-FHBAMEEREBREL, BRAE
B ETEA00 55 12100 Z K 2 F MDY, HREAIEI 00 12:00 2 A8
BRI, 9:00F0 21,002 A M ES B H BENFR.
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#F3 H. cowrbanl PEF%. a, B-BHHIRE SR M Doncas s HAHERNAE, (i
BRER 1 PRFHEXMFEERHTE. ROETERENENRTAERY H25.)
Duncan's maitiple racee tests of diurnal thanges of carvoplivllene o. B selinrenc ind
rote] yield in F. conrberil. Tests were made for compounds cr ¥ield which showed

<gnificert F orafles in the 5 -way ANOVA crable 1), Any means underlined by a

common line are not significantly different. -
ER/3E TE nf
mg/g/dry wi hotrs
a, B-F W5 B:04 L2:an 15:00 B:00 3100 G:00 18: 04 2100
o, B selincoe 4.7 1.8 3.73 3.70 3.60 .44 316 n.7§
W lE v B 9:410 12:00 15:00 6:00 5100 2:00 La:on 21:40
resin yiell .oy 7.13 6.70  6.83 6.85 Y __&.11 3.44
Fa H. courbarl i C. pubiflora/C. of fivinalisBIFH M. a. PRHBTIH AR
FRMADuncan’s BEHFME (MRBEER 1 0L 2 REFH RN F EASHTH,
EHETHREHENRTATELNES)
Duncan's multiple rapge tests of seasopat changes of caryophyllene, o, B-selinene nnd
urtal vield in H. courbaril and C. of ficinglis and C. pulrifiorg. Tests were made
frr compounds or vield whieh showed significant or highly signifieant ratios in the
Y-way ANOVA (tables 1 and 2 ). Any means underlined by a common line are
not significanily differer:.
EREFEERE AW/ PTHE) . Date ¢season)
mg sesquiterpene/g leal dev wi Date (season) H. courbaril C. of ficinalis/C. pubiflora
EON Aug Feh MNuy Aug Feb Nov
reryophyilene 1.89 .52 1.61 0.47 0.3% 0.8
. B-I5 Nov Aug Feb Noy Feb Aug
r. B selirene 4.5 3,30 260 E) R I _ 1.5% -
WY R Nov Ang Feb Feh Aug Nov
resin  yield 7.9 6.80 §.11 4.31 J2.64 31.5¢
-

HFR AN, Ho cowrbaril GEHBTIMITRN. AH, +—ARERENSY
ELEMNATRETRMAENNS A, +—AABBRRE, &4 H2HC. pubiflora
MC. of ficinalis RERNHES AT FZ W EHH BN S WAL, EATR MRS &
RAAZARAESRREGTA,

HE 1 Hymenaca ) Co paiferaff iR & B E VMBI &, ENEZA
BRERELEMANY, TENNEFEEEERRM, FEFEWRIEE B 5B F
BRAEEN. ECopaiferais SBRA-ARE, NATT—A HEBHEER, HE
Hymencea g +— ARG S BEN, —A/KERBE, N\ RHIBEBEF, ZKwgH
R LI B ITE T S RER G RN,
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f Copaifera iR (14 FHELRM BB BEAE K 8. T H. courbaril

o, B~ B S REASR T LIE AT R RO,

AW REAENEERRAEN

MRk, KB H ymenaea Rl Copaifero RRFET HIRSEMERESLAr

AR BB SRE -8 .
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Fig. 1 Diurnul wariation of sesquiterpene vield fur three dates (Augusi 1984, November 1984

aad Febroary 19853 Jor 5, courboril and
> Augusty @ November; &
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(8°N), R RBHREWBIERRN, Copaifera \AWBREREBETAMT—HAZHL,
BurbottfnLoomis USHEEHE Mentha piperita BUR IR & i i s (b & Yo 3
B, {HN R B T R BT B R R 0 S SR W 0 T R A e BN Th A e A 0 O R 2R
WREEY. TRERMYRRPEATMSHRESAEYHERR,

BT H . courburil (3100121200 XA A BRRI, XBERELREY
HymenvcaflCopai feroed i MFBFHENEFET L, XFTE FEMentha piperifolisl »
Miuniperus scopulorwn 17 dh AREL AR E, R OHES D HEEAMER
Ak £ W 38 I, 7E 7 e T DAY B S AL O, X Sl R I AR R A M E AL KT
BEBR T A= 1k 28 WE Ak 7 By o0 i =P e o g 1 SRR G TR S, T X SRR I Y SR AR
XBBETHRMESERNBE BXST-0AEZEEFE, ., courberil RV E
HAL, LRMLEBAEHTHEKRD, FRAKERAMBNZERUESHTHH™4
(1287 4t E I UL § i

M BT CEMHK. 5. Stopal, Mercedes Merrillwilson fil Donna Armstrong(ly
. NEESY A 33 Donna Armstirong 1 Dr. G. D, Hallifgfm,

$ ¥F x m

1 Langenleim J [{. 1n Tropical Forest Ecosystems in Africa and South America, A Comparative Review
(Meggers B 7, Aycenst E S and Duckworth W D, eds.), Smitbsonian [nstitution Press, 1973:89

2 Langenheim T H. Sciencc 1969; 16321157

3  Langenheim J H. Proc. XII Int. Bot. Congress, Leningrad. 1975:28

4 Laopgenheim J H. In Adveves in Legume Systematics (Polbill R M and Raveo P H., cds.) Royal
Botanic Gardens, Kew. England. 19815 627

6 Langenheim 1 H. [a Physiclogical Ecology of Plant in the Wet Tropics (Medina E, Mconey H A and
Vasquez-Yanes Co eds.) W. Junk, The Hague., 18815 189

6 Martin § 5. Langenbeim T H. Zavarin E. Phytochomisiry 1972 11:34049

7  Arrhenius 8 P, Foster C E, Edmonds C C ot al. Phytochemistry 1983; 22:471

8 Martin S S Langenheim J Hy Zavarin E. Biochem Syst Ecol 1976; 411

9

Langenhcim J H, Stubblenine W H, Focter C E et sl Acta Amezonica 1977y 7T:335 *
t4 Langenbheim T H, Hall G D. Biochem Syst Eeol 19835 11:28
11 Langenheim J H, Stubblebire W H. Biochem Syst Ecol 1983 11:97 -

12 Langenhem I H. Convis C L Macede C A et al. Biochem Syst Ecol 19865 14:4l
13 Mascimenta ] C, Langenheim ] H. Biechem Syst Ecol 19865 14:81

14 Langenbeim J Hy Mecedo C A, Ross M K ¢t al. Biockem Syst Ecol 19861 14:31
16 Cranksbaw I E. Langenheim ] H. Bicchem Syvst Ecol 1989; 3:11E

16 Burbott A J, Loomis W D. Plant Physiclogy 1967; (L 3:20

17 Adams C P, Hegerman A. Amer J Bot 1977; B4:278


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

18 Eggre, HYMENAEA #1 COPAIFERAZM WM 54 iRk AW BEHF WL o1

SEASONAL AND DIURNAL VARIATION IN LEAF SESQUITERPENES
OF GREENHOUSE-GROW SAPLINGS OF HYMENAEA AND COPAIFERA

Wans lintiang

{Kunming Institute of Boteny, Academis Sinica, Kunming

Jean, H, Langenkeim

(Dcpartment of Biclogy, Thimann Laboratories, Universuty
of California, Santa Cruz, CA 53064 USAD

Abstract Leaf sesquiterpene hydrocarbons of greenhouse-grown saplings of
H ymenaea courbaril, and Copaifera of ficinalis and C, pubiflora were analyzed
by GC for seasonal and diurual variation, Of the suite of essentially the same ses~
guiterpenes in leaves of both genera, only the major compounds { caryophyilene
and @, P-selinenc) and total quantity (yickd) were analyzed statistically as they
were considered most lkely to be of ccological significance, Diurnal variation was

minimatl in bolh H wmenaea and Copaifera during the three dates sampled, Both

. intividual tree (eenolvpe) and seasonal variation were differcat al highly significant

levels for caryophyHene, selinrne ant yield in both H ymenaea and Copaifera.
This study was <upported in past by U, S, Nalional Science Foundation,

Key words Tropical tree hgumesy Seequilirpent: Hymenacay; Copaifera
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