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WE MAEYEHESETE, FRTAREG T RRGERE Cynostemma pentaphyllum, Fi Bt
ERACAUNEMBE 2RO SERIAESEE L, SREH, (1) F—FENE. 1A
B EEXA B MG E BRI A R, A% LRRRRE, B X AN B
REMMHHHPWEESR; (2) RAMBD, IRLYRODESER; 3) EMELLIWAS
BERRBAARENEENENESYEN, FAARBOTEE; (4) BWRFHERAE A
PUSHENEIRBATE R WERB AR MBS S h R EE TR,

REIN QWBRE, HRELLY, KRELR, SSEE, EA%EY

SES QM6

Dynamics of Secondary Metabolic Products in Gynostemma
pentaphyllum Populations and Their Ecological Significance

HE Wei - Ming' ~ ZHONG Zhang — Cheng’
(1 Laboratory of Quantitative Vegetation Ecology, Institute of Botany, The Chinese Academy of Sciences , Beijing 100093 )
(2 Department of Life Sciences, Southwest China Normal University, Chongqing 400715)

Abstract  The authors examined the dynamic features of flavonoids and Gynostomma . saponin in the different
Gynostemma. pensaphyllum populations under natural conditions and their ecological significance through the plant
physio — ecological methods. The results show: (1) the dynamic patterns of flavonoids and G. saponin in the
stems, blades and shoots in the populations under the same surroundings are different. At different phases of life
history of the populations , the stems and blades have different effects on flavonoids and G. saponin in the popu-
lations; (2) the dynamic patterns of the two kinds of substances vary with different populations; (3) flavonoids
and G. saponin have their own physiological functions, moreover, they have both plasticity; (4) the dominant
environmental factors affecting the dynamics of flavonoids and G. saponin are different. Thus secondary metabolic
products play a very important role in the life history of plant populations .
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HERE, EEMEYEFFEMESE L, BB EERIRS, §—HERULH—THE
BB, RESEYEEREFYET RS, o, EYTEAE R E X
Z.ABTENERE (5%, LB, BE. BHRPWERS) ZHAMNXAN, HEZXRYHK
W, WARBEEYSRTEYEN, TREETAMEYED, BRAFTHIEEN
ER (FHERSE, 1992)0

AXCH PR AR, FRAREET, ARKBREMEFREAXR LA DM
BRETE B RA AL, HTHASYE L, BTGNS R0 BHE R 2 R 3R
HET g AEL 400 o B e 2508 R AL BE R B ST SR BIE 5

1 HMRIMAZE

BEWE ( Gynostemma pentaphyllum) AP E R B K B ELBREY), B—FiH
B AR, RAREBPSERS, THARKK -, FESMHIEEK 300 ~3 200 m
K, TR ESRENG 54kl (RS, 1983), # RO ZBIEME,
RSN ERE, MARWAE3 Hilt, 5~8 ANAKIEES, o AREH, 10 A HNRM,
ARG, B, WHSHAT, PZXEREE vy CSRBERK, KBREWRHA,
TR, EBTWARHE, FAmNE, B4 TEAHE, LR, lspEEREat, #
BIEERAIER, oK RIFH PSR S R . BREMT, KREHERER R,
PR, TEUSRERMNE, URR-MEENTEM, £EAY, AAEENALN
W (JLHFTBE2BE, 1985),

1996 4 3 A BIEERE R IL (BHREsL) ME) R (FRPHHE) S —H
EREHL, BIEONUHL, EENPS., B—MmPHRASREMR M. LRk
WA K, PTG R A K, BRI BEMFERR, 5~10 B, £E5HHF L
FRERME 1008 (FEBEER, BEMERER), AESHCEBRREE, JH
MSC 3, AL BZE R B RS, FAKKME TS, BRRT. RES5h, H
100°CIH K ZESFEE 2.5 min, RS TOCT T4 8 h, #MTHEBABO 0K, HET
KERAE. 11 AT, SRESATARES 40 B, MR Z Mo

(1) EWAALSWHRNE. ACL ik (PERLBFEZRTBIZ, 1983)

(2) BRERRWOWE. FFEEELAE (FKRES, 1988)

FESE, B UVI20—02 4 Y606 R4 Beckman DV—7 H A EIEHE R ; Beck-
man JoM KA RBHE O,

e A T SRS AL, FA SAS AEITR M KR

2 ERESH

2.1 ERELEUHTITHERRESEFEN

EWKNEY (flavonoids) RAEM KPR BEN R RAENRBTY, 25EKKE
SRAEY, BEYFEEETEEZ— ET%, 1989, 1992; BMA%, 1983), EA{ER
YRS R B AN R B LR R AR B Y (FE, 1992; WA,
1983; HHEEE, 1994),



436 = M OHE Y W R 20 %

BIRER (1) kY. FAEMBEHZE HARETEREUEYNHEEFHE;
BIEFER —F B, 25, AP REMEYH KB ORMER,; F4EES AR
B, ZMMAXRRERMBERFERLEYNSHTRE N B, MMk g
FOERNEE) &5, HXMr (BIHEXRBCA/N) RH. R, HRREMES
BRAGYHSENRERNIERTRBE (r=0.93), MAESBE W NER (r=0.89), H
ERTHREEANE D, EEFLIRP, B ILHBNERX LY SEIE T RS
FEE, XERENCHBERIE R (EEKY, MENTYERBENSENRE), B
AREEMIALE YRR EIEE RAULIE T, R ILEYZHE (BEHE, 199), &
RAESYTENEYERKAENH (BF%, 1983), FMEZE UL RERMBENAERKZEHRT
FHETHE. MAEERSHANEZEAMEE (EEEIRS, Bx 105K RIEFMBEN M
BT HFTMBRER). o, EMEESYETAPERLHENHRYN, AMSEEE

#£5 (LR, 1981),
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Fig. 1 Dynamics of flavonoids in the different G. pentaphyllum  Fiy 3 Dynamics of G. saponin in the different G. penzaphyllum
populations ' populations

a: *gjﬁ)f (Insijtute of Traditional Chinese Medjcine) b: 2&% a: E‘PZ&E“' (Institute of Traditional Chinese Medicine) b: gg._z.m
Ui (Mt. Jinyun) 1. 2% (stems); 2. B A (leaf blades); 3. (. Jinyun) 1. 2 (stems); 2. M A (leaf blades); 3. #
£ (shoots) (shoots)

2.2 ZRBEEHMHTHERKESEEY
LHEEW (G. saponin) BAHE. MR, MILIE. WIFAKR. BE. FL. B,
SBKBEIL .. k. ZER, MUK RBE GO AAE, TOIR . 103 40 B,
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FIBEA BRI AL, TABWAE, RIER/S, HRASASHMR SRR (B
Ak, 1994), Eit, ZRERROFRESRAMBOERE, FOELHRAHBE,
SENEBERREBRBERERE—FARNSE, FENRESFEI

AE 25, EERL, GBREFHPEZE, A MM PR E SR EARRAM, B
AESHRE, BRMTERHHN, 539 AGRBEA, ATHAPERERRKNYTE
EHTE, BHAEERHEERKNRERE; MEPHHN, HAMEFLREZRE
HAEBBHM, ZPERERRNSBEME, MEAMEE, HLEXHEFRREZR
WA LERRDN, RARMETNS, SRELRNIEHEREALAPBHER, EEEL
WRRBE, SRR ERESRELNTRECAESR, REMXRBKDAH.
FEREEZWERPLET, PHARERRDH SN EFHFERTHRREN (HXRE
J0. 87F10. 91), T REMBENBWEAN, EBMEFLT, FHAKREMHE PR
BEAROTHERETESUME, BTRRELSRO-ERZHRFEHRE, LI
BEAMRIOET, B, BRI ER9~10 A, SRERRA ER, &K ARSE
(%R, 1980), ETFHEMAESEREYL, AENIHEE.

L EAET . FERRREM A AN, GO R S5 ok A A Y 3 S
R, BEATE A, R R B P AR E R RE 2R AR
i, 2k I RECPRAE RSB SSERE R, TEERKAERRTYK ESAER
FhBLER; KAEREEYECREMBERERFRARENIIE, SFFRATEYE; AW
KUSYHERESRYISERRBEMHRBNERKETLRE, HIFHEBARTE. B
YR, HNEHETAR.

3 & &

WAERSEAYMNEERE, B HAEEENESER OUTRE &R EWER
B E R BT S A (FHBE, 1992), FUITRXTENGFRAH
BEE N, MYASSWIRT BEEF, B T4HEE, ENLH06RET YRR E
ENELBRFE, SRMAHRERBEYREENMEENRZ — BLRAERR>
W, MYETEIELEAEYHER, XTMmESEESEFAGRETEDHBIERER
F, WALBER ., BEAT BB EIENERNEREN, XTRGI 885 IR R LR
KAl (MRS, 1992), MR- TENIERE, KARSSHRAERE™ Y, X
VI R i ) R 2 R O 45 52 L BB T A PR B FROB R AR AE o B R YA AU B B SE AR
£, EEERATEASTHENE - RRERBF=YHERANE, HEERHN. &4
FARKBTHIE, URRKERBFDHHHRERRIEE, BTHARRRER
WS EETE, THERAREESTHEMBE, Hit, R EERM, FR|S
%, XBEBATRAELRKTE, VERFRSNEREESE, AT RUSHEREHK,

Hif hEREEAYTRFERRRESY¥ARFREREAFERREBRTLHFAEE, KRB
o



438

NI
&
=3
N
k|
o£

20 #

2 £ x W

TERPEBERMNBIIIT, 1983, FMAMEEMN AL RFM . b5, Rl B, 174~ 175
SHEHPM, 1980. WYL ESKYE. HEF, THE, BEEE. 5. B2SMEM, 98~ 117

VAR, BRBESE, TBUN, 1998. SBRBERRMEE. BEZ, 19 (12): 9

TURHESBE, 1985, PLRFM. 18, FEB2HREEE, 16~17

BRb#k, RIEE, 1994, BAFRWRWEGHEDEERS . BEFESHH, 10 2). 68~70

BERR, BRI, A S, 1994, FIMBHME YL KNER . EYAELER, 30 (1), 241~ 248
RAEGE, PR3, 1983, FEABRERBOTIIT. MYSLRER, 21 (4). 355~369

FHEY, KRB, 1992, WHEWAYLSE. KRB, BIFAEHMH, 305~ 364

MATB, BRICHTI, BRILH H, 1983. HERMAAY. REYL, BEMF. J50. RS%MERE, 252~ 349
BT, B8, EE, 1989, EREMSHS T A ROEL. MYEBELER, 25 (1): 33~35

BT, B, 192. FEPHANEMMSEHSBRIOTH. BYEELENR, 28 (6); 419 ~420

BTR, 1981, EMALSYERY ETRRBN . MY EELER, 17 (3): 45~ 48

****************************************************

FHEBRE

(ZHHEYBIT) RERHE (79) BRELT 341 S 3CHE IR 24 ) 245
RTPEBER EENEEEARB XY, RO RAREEYRETIR R RR M F T2
AUFYZ— (AREARFEEEE, 1993, HAFLR R B IR0 BT &5 — R
%, dust. BeEdAREE, 53)o #PRHBE SCER O P EA RS S0KE] (CSC) 1995 5T,
AR T P E AW BB BT BT AR B 1 P B T 500 & kAT R, A&
TIHIUEE 38 € FEAEMHERAIIE 8 AL (PRI SCER L, 1997), H E AR 22 B % 5
T 1990 FHBE B EH W, RE R BEAE, BATIF N “PEE R0
7o AFRBPBBERFL T EL (199%6) RE mLERFHFI=SR (1997) %,

AT HREZEBEWER . PRBRE - R ERBBRIBIE E 5, FFEENB LR
MY R B2, BTS R AIWEHA BR; E5bcA (EEML2 ). BA (&
EEVFIH) %M 1980 SFRBMELMIR, BAEWR LM SRR (CABS). 23|
K3l (SCD) B CIRA L RBE H XML (PK) MEFRRLBHIEREL (Agis) S5
fito BAAEFRHTIHE (UIPD) M 80 B FIARA T M EE, MRTFICH 30 24+ H
FHHEA RITHLHRKFR ; FEEWSNATHE —E M,

A FIRGEAE Y 245 53 SRR A QBT MR BB S0 ORI 458 & ABFS T 4R,
IR B PR BT B T T SRR 53R %, ORI, SRR A R S AT 1098 45
(0%) 1~48$2~ 33 “BH” BER, AFRIXEEAB 6~ 10411, HIERTFT2
#HWGM o



