5 09 45 2 1 H = 2 Eire Vol. 29, No. 2
2009 4£2 H ACTA ECOLOGICA SINICA Feb. ,2009

HEEENETLEEZSHRELE
#1 10-DAB & = 1Y M

1 =1 2 =1 a1 1

A N, ERE CESAE AL LS  Hax
(1. ¥R S A S B R A ML S E N E LR, R VIR S EA B R LRE,
RIS K b PRl B pEd ABM 350007 ; 2. RE = =2 LA FRAH 484 ®F  353000)

RE: A\TREAGEE BN BRI EEETT ST RN EERE , TR &S A TRIENA G P R HAA A BT
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BfTECE MM LR A HE(E La.Ce.Sm) ,3ES5E 4 YERERAE , 8 R 80RO (1% (UPLC) P2 M it h A2 B2 1 10-DAB Wy & 4, %5
SRR, E A F R BE ) N TR B 5 RA G AZE -t EAZEER 10-DAB & #REAR; Bl K TR, 5851 10-DAB S
HEIELFE Z REAIR , A B & B RS BRI BUME A R YR BE Y Ca Mg 4218 T L2 A2 A2 BN 10-DAB i 3 &, HAE F T 3542
—EBif(a]; BATECE R IR G LI B3RS T SAZEE A 10-DAB i & & H 3R /E A B 3K, A2 B2 10-DAB 95 & 43
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Abstract; Extraction of taxol from needles and branches of cultivated Taxus chinensis var. mairei is currently a major
approach to meet the market demand for taxol, but the key concern is how to increase taxol and its precursor ( 10-deacetyl-
baccatin Il ) (10-DAB) contents in cultivated T. chinensis. Nutrient solutions of N, K, Ca and Mg, and self-developed
rare-earth fertilizer mixture containing La, Ce and Sm were used to treat the needle of 3-year-old T. chinensis at different
concentrations, the needle samples were collected sequentially by the following three months, and the samples were
measured for taxol and 10-DAB with UPLC. Results showed that the taxol and 10-DAB contents declined following the
application of N fertilizer at all concentrations ; spraying of K fertilizer resulted in the increase in the 10-DAB content in the
first two samplings followed by reduction in the later two samplings, while the taxol contents were decreased across all
samplings. Spraying of Ca and Mg increased the taxol and 10-DAB contents with a prolonged effect, while the effect of self-
developed fertilizer mixture was stronger with the highest taxol and 10-DAB contents reaching 0. 261 mg g’ and
0.641mg g~',
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LLORBRTHEY), HE SRR, 2RO TR 11 #5040 TACEBRIERA 5 AR i
XM REH 4 AFH AR AEE P E L 542 (Tavus chinensis) \ZFFLL 545 ( T. yunanensis Chang et L.
K. Fu) Fi(ESHhHE) ZLG 2 (T. wallichiana ) I GH2(T. cuspidata. ) FIEG LG 42 (T. chinensis
var. marei (Lemee et Levl. )™ HEEEH SR 1992 4 IERHME SR AZEE AT TIRIT LIl 50 S
JG , BRSNS TG D SRS B R RS IR, GG R G A2 i Fh BOR [ 40 s v i) A2
HED Y vk S EA R EEA AT e B T A SR K MRS B &,

EREAE G R BA AT AL B RTEA B, N TRELL A2 B ol B AT 2B R
FIEREERR, FLERENINERE SR ATL SR EREM, ERE, BalEHNEA LS 2R
H#i 145 %, BIEBUE 100 km® 5t 3.3 km® 94 8 ', BIH A G HEEERAEY S EBRL, BH YL
SRR BERHRSIEERZ —, IE O RE R R m RS L G A2 E 2B 10-DAB WS B 5/ &,
R EAEEIEISAN M ER TR T 10, WRLL A L AT F54E & J iR A e (1 118

HET, X THERRFREEEESENIRYEPELCLHBAL LRI, HIEHARERLRIEN
ZFEAZEERT IR & Y AN T R 1 S IR 200 M AR A R ZEAZ B 0 AR R 7 A R, A3 2 VR R PR SR AT AR P R
KGRREAEY A FULR LR SRR R SRS B E M ELENRREN AR R
RORIR S oAb, — S TS R0 R RIS 4R LU SR AL G SRS B A — W, i 0
RIGNE IR AEY G B EZ R E 7, SR 40 A KR M EZ G B i &, R A
TV B i B AR S S B A R A AR KT . B, BRTY FHE SR TR T URGREAE
AR P A2 EEA 10-DAB (18 & , B INA R R EFR TR SRITR R LT RIS L T2 b E R
FHA BT S B EEAEZNT 00 0 FR BEFNFRESLN [E] Q] 2 S8R DA ] SCERHRGE , X IE R AR AL AL FY
FEEE AN AP BT SQTE B SC SR [R) R . A BT 50 5 ok Pt T W 37 199 7 =, X R B 4 A2 M I A [R) ¥R BE 1 NLKC
Ca Mg IEF BATRCE I LIR G IE (A 9 S F4Z 3 #s 1 0uR) , & BB ER R &, I E A it i 2842
BEA 10-DAB & & , /- HrH AR 4k, DURIRIIAR R TCER AN [F] ok BE AL B X 41 G AZ Hp SR A2 B2 10-DAB &5 & 15 1
FREMAFFSL AT (] , A TIX AT 22 B 1 3R R 4L A2 i A2 B 8 B AR LR 24K 38
1 MREMSKEIET
1.1 BFitdh

PRI AR TEAR B = =20 PR R FE RS - T A8 X HE 3 L 5 g 7 40 A2 N LR AE Bl (118°06'N,
36°50" E) , Fifftth g Ze it N Tt Ja o A =X S, T ARIE JL /A B, 2007 48, B th R 4L G A2 4 vk i 2
K 3a(C T, NI R TTEHEMIFFHZENL L), FH%E 90.5 em, BARRAEH EAL 2 hm?,
P — B RM B . PPRXEE T rh W 2= U5, 4R IR EE 19.3 °C, ¥ %K & 1604 mm, 4EH
HRET%1709.9 h,

1.2 FF5AEh IR A IR A A

K H S TEBUREE  FETF R AR AE B IR 4 AL, B AR BRI 29 10 m, ZERMAE R4 B4, 32 )2
BUAE(0 ~10,10 ~30 em) , B— MR FREHRBIES, FERED S mm i, ZERAGRMRR, T, #1715
WEEE RENE . TE WIEARETE 14 oH B A B0 B AHT 45 B8 Bk VBF. pH FIRRBETH (MODEL
868 ) Ml & HBu i A BRAR D BOE I € , B P R EhER- AL R L T E , 5 P S BRERAR UL TN E , 85 V8. Bk
PEIH A S R TR (5 AA-6300) Ul E .

1.3 {mikit
2007 4£5 A4 H ~5 A5 B, FMEaE M- T B i N.K.Ca Mg IE RIBA# LA (BB SHFE2) S Fiie
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Bro AR — A AE B (RLIERT IR ) AW — 1T R 07 L EAZ 4R (—47 = BEH 100 FREEJ7 40 EAZ4)
B, LU EERR 20 d BREFRIBLLEAZE M 1 I BRER 3 M AL A . SR F N K Ca Mg WAL R, £ TR
BT 3 RBEBCR KM WA EE (R 1, K 2) , 1ehh, B — P AERHE B A6 — AR B X HR 2
TUBRE TR — A, B/REZAEET B 50 kA E MR T AL GAZ RS CRE 1 SR N E,
A8 2a T 3a A AR _EAOET )RR AR 500 TE IR, 7 E SE I AT AE o
R1 DUBTTERT R T R E

Table 1 Spraying concentration calculated by single element
e EERLBE Concentration gradient

JGZ Elements b3 1 Treatment 1 AbFH 2 Treatment 2 A 3 Treatment 3
(mol-L™1) (%) (mol-L™1) (%) (mol-L~1) (%)
N 0.10 0.14 0.4 0.56 0.80 1.12
K 0.05 0.20 0.10 0.39 0.20 0.78
Ca 0.02 0.08 0.05 0.20 0.10 0.40
Mg 0.02 0.05 0.05 0.12 0.10 0.24
VB A 1 Mixed rare earth 0.30 1.50 0.6 3.00 1.20 4.50

2 DABBRH I T i R B
Table 2 Spraying concentration calculated by fertilizer
e BERSEE Concentration gradient

AEB} Fertilizers KAb3H 1 Treatment 1 AbBf 2 Treatment 2 AbPf 3 Treatment 3
(mol-L~1) (%) (mol-L"1) (%) (mol-L~") (%)
JR#E Urea 0.10 0.30 0.40 1.21 0.80 2.42
KCl 0.05 0.40 0.10 0.74 0.20 1.48
CaCl, 0.02 0.22 0.05 0.55 0.10 1.11
MgSO, 0.02 0.25 0.05 0.60 0.10 1.20
B Hi - Mixedrare earth 0.30 2.70 0.6 5.40 1.20 8.10

REZ NEH46% The content of N of urea is 46%

2 ZWEEFN10-DAB £ ERNE
2.1 2y 55

LR2EE 10-DAB ARfESh ( SRR ], A KT 99.9% ) ; BHEE(E R0, Aisal, LA S EL AR
INEMCTAAT) s LHE (BG4, Vg IS-RIEE & ( 1) RE A RAF) , K (EBLEK) o

Waters ACQUITY UPLC™ #8 &5 % Wi AH £8, 1% 4+ A7 & 45 fl ACQUITY UPLC TUV #; il 2% ; JiE #% 78 & X
(BUCHI) ,TDL-40B & E.OHL( gL SR 0ER) ) ;s EAHZEUE: (Waters C,g/MVH:,200 mg) ;KQ-500DE %Y
B e B g ve RS (RIL T A ER A BRA F]) ; Waters 20 FLEZS FEAHZERUEE
2.2 EEEEESN
2.2.1 &M

34 ACQUITY UPLC BEH Shield RP 18 (1.7 pm, 2.1 x50 mm) ;4:{E 40°C ; 73 :0. 4 ml min " ; 3k
FEE 1 pl; SAMGI K 228 nm, WESHAHBREE LR 3, X EIGRM T L2 10-DAB #EEA B L 75,
FE i 43 B[R] 24 8 min
2.2.2 FEGIREL

VIR T B T AL EAZEH B . FREL 3 g BIRAESE T 50 ml BEEEEL.LHA, AIA 25 ml 70% HIEEK
VW, H85), FBAE I ALEE 60 min, 1500 r-min ' A EE B0 5 min, B H RV T BB A, BB 4KSE 25
ml 70% FERRAR 2 IR, #7530 min, B0, FRUERE, 533 IRATEIEM T 60°C T E¥k4E , 5 A 5 ml FH
VR EAZE 25 ml, 308, R .
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2.2.3 [EMHAEE AL ®3 RIEBER
)I‘g‘ C18 lﬁl*ﬁﬁﬁlﬁﬁ)ﬂ 100% EF @E@ 30 min, ?ﬁ Table 3 Gradient of mobile phases

JEHRIK FH 100% FR B R R 467K ek 10 ml, BEAE R AERE SHEREIF] Wik Flow N 5 £
BUR: EAFARE A 1 ~2 ml K. EC2 ml SRR e () e
AR R BT 10 ml RBAKA 200 1 o o o e
BEWRUE, R VEMW . &5 H 5 ml 80% H BEHEAT Uk 2 0.4 60 40 3
155, S L Bl L« >3 o o e
2.2.4 RSB 10-DAB & A 8 0.4 80 20 1

BRI 1 ml v ABESORA GRS REE e A:10% S K59 10% methanol ,B:100% Z.Ji§ 100% acetonitrile
(F3) Pt IRk &, THE S 2B 10-DAB 5 &,

ML BEARERZ N :y =2 x 10°x - 213. 92 (y: (A AN, « . EAZBEIRIE) MR %L r=0.9999,
0. 000161 ~0. 1004 mg ml ' JEE NLRTE X R B 1T ;10-DAB ARfERZE J .y =2 x 10%x +330. 89 (y: fa I T,
x:10-DAB ¥R EF) ,#H%ZR % r=1, 0.00016 ~0. 10019 mg ml 'JEFE NLTE X R BT
2.2.5 CPATHESEIR B 7

X TR — IR IR T 3 APATRE T, IR 3 APATRE I G SR B E T AR IR 22 e
R,
3 &R
3.1 +HEEFEERE

WFRAE b IR RE LR 4, TIRERRYE 4 M RFR)Z (0 ~ 10 em) pH F-¥{E K 4. 85 +£0. 15,10 ~
30 cm + )2 pH{EFHHE T RE(4.64 £0.05) ,FK)Z (0 ~ 10 om) G A B ABE . BB & B 51 0 (74.72 +
10.05) .(49.12 +11.25) F1(313.87 £95.33) mg g ',10 ~30 em +EZ FFEH(72.92 £9.05) . (33.27 +
15.94) f1(155.37 +83.71) mg g ', K24 FMLBITE (8 2 B ) S8 N5 51(2.91 £1.84) (158.15
+48.25) .(0.43 0. 08) F1(0.006 +0.003) mg g',10 ~30 ecm 42454 (0. 863 +0.302) ,(209.17 +
67.76) .(0.423 £0.13) F1(0.047 £0.003) mg g~ A5G BAERFRBEE S MM L ZRZRFEK, BEEEER
[ BURE S AT 2 R 2= RN

F4 PREHTHREERE
Table 4 Soil environmental background values in the study site

. PR AL R0k 2 S B B
HERHISZ X .

pH Hydrolyzeble N Available K Available P Ca Fe Mg Zn

Spots and layers -1 -1 1 _1 -1 _1 -1

(mgg™) (mgg™) (mgg™) (mgg™") (mgg™") (mgg™) (mgg™)

1-1 4.99 86.71 401.0 57.93 0.71 223.96 0.53 0.0099

1-2 4.67 72.40 147.5 29.265 1.155 235.06 0.52 0. 0069

2-1 4.95 64.70 261 55.98 4.055 137.90 0.27 0.0020

2-2 4.68 85.87 110 28.29 0.85 166.36 0.26 0.0020

3-1 4.66 68.40 206.5 49.42 2.14 159.92 0.45 0.0061

3-2 4.56 66.06 88.5 56.23 0.45 143.03 0.38 0.0020

4-1 4.79 79.07 387 33.15 4.75 110. 83 0.48 0.0067

4-2 4.64 67.37 275.5 19.31 0.995 292.22 0.53 0.0079

x1-1 FRE—MHEEFE—Z, UTHHE  1-1 represent the first layer in the first spot, and so on

3.2 BIFIUR NI K XPEAZEE 10-DAB 2 8 K0

XL EAZM TG N A K 5, LG A2 P A2 10-DAB f8 B3R A2k, HEEHE BB A
FIRB AR 25, RN, R IXT TR E 4 WERERBURE R B, 2 b &S B EA B HZE
FiASAARAE , 0 T 242025 A& B, W T 10-DAB,5 .8 A& BHENEE,6.7 A K& BHK(E
1,E2),
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[ 4428% Taxol  —0— 10-iEtRE & J T 10-DAB
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. "
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2% S 0.05 |- _01‘23:: S 005 [ 4012
Z 2 £ 8
= S [ pry
0 L 0 0 L L 0
CK 1 2 3 CK 1 2 3
0.15 — 7H8H 8 July 103 0.15 — 8H8H 8 August —03
's0 'z; = {-:a
o0 80 °0 80
gﬂ% 0.10 |- 02m§ mg’ 0.10 |- \5\{\ 0'2m§'
¥ £ &3 g8
oY 55 &2 5%
& T 9 T
¥ oosk 012e %35 005 [ Jo12a
: i :
= T « n
2 = 2
0 1 L 0 0 1 L 0
CK 1 2 3 CK 1 2 3
KbFH Treatment
B 1 Wi N XHEAZSEEAN 10-DAB £ & 115210
Fig. 1 Effects of spraying N on the taxol and 10-DAB contents
1 %458 Taxol —0O— 10-JpEEEEE-R T 10-DAB
020 - 04 0.20 - 04
5H24H 24 May 6H16H 16 June
o 0.15 |- - 03 T o 0.15 | 403 T,
on Q on
o0 on
= E g2 =f "
@‘E B x5 éﬂ‘g o 5
S5 o010 02 22 B85 o10f 402 28
N e as N = a8
o T O o T
o = &S S
i :
& 005 o1 = =005 | —o01 S
0 | | | 0 0 | | | 0
CK 1 2 3 CK 1 2 3
020 = 7A8H 8y %4 0.20 - 8H8H 8 August | %4
~ 0.15 | —403 N ~ 015 | H4o03
IDO gg 'UD x
5o E 5o = £
= E g2 =f EAES b
%‘3 0.10 |- o2 28 %“2 0.10 |- Jo2 28
2 . < = L - 4 <2
LE g8g R 98
% S S m %% S S m
s T < El =
& ) 5 a
£ 005 |- 401 S =005 1 01 3
0 | | | 0 0 | | 1 0
CK 1 2 3 CK 1 2 3

AbBH Treatment

B2 Wi K GFSAZEEA 10-DAB & B
Fig. 2 Effects of spraying K on the taxol and 10-DAB contents

HEANAS B ) N JEJG , SRAZEE & BAEBUE)E F5E 1 YRRt B T AR BE A T, b3 1 SR BE
BT RE 14% W03 2 Hs A2 BE & BT FEIK 30% (B THEME A vk N AERIALEE 3, 2R & B T A B,
56 2 YHURE (BEHE /G 1929 40d) , B Rk BE N AR HIALEE 3, SR B & B LU IR T R T 48% , HoR i 2 FpAbBHER
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EESEWA —ERENTIE,7.8 AN 3,4 KERE, RS EHRE TSR, B4R HTIA N, B N
REFREZEEIFEAR EL RS A i BB , 72 Pt vk BEVE B A, N YR BEBR , RAZ B 5 B IR IR B 2 .
HEA FIYR L N IEJS ,10-DAB 581282 & B B L BA — B M.

FEAAS IV BE R K HEJG , B2 & BAE S | UCHURERS B 2 T I, - B i e J32 0 58 A 94 S il 2 o 34
o, EC AR I A B A B 3 S AL B A B T Rk 55% LB  TEBEE A 2 IRBBURER , A Xt FR 40, T )
i BE I SRR, 7E ARG 55 3 4 WRIBURE , SR A2 B0 R A L B 1 AR/ B2 ) B 9 m , B vk B2 A B
STy BE R A 1 B, FEAP AR 4 URIBUREJE AL I R 5 R BN R R B AL B S A BE LU IR T 13% . KE
X} 10-DAB & BHRNAIEH LR, R EE K JERT LB &R 10-DAB (& &, Fm il i 45% , Rk & 3
BB SRN TR,
3.3 £JRIuER Ca Tl Mg X FAZEEAI 10-DAB 5 & IR

XL EAZM G Ca 71 Mg 2 M@ OuR)G , M P RAZEEM 10-DAB SRR AL, BRIZRZE
BT S AZBER 10-DAB &5 &, M a4 (18 3 FE 4) o

[ %48 Taxol —0— 10-BiEEREE £ T 10-DAB

0.20 - 4104 020 — - 04
5H24H 24 May 6H16H 16 June
TCRERS ; =3 - 03 Tw o ools b do3 e
— on o0
Qg nn_ Qg
- = | T HE g P 4_/% mE
4y £ &g = $E
85 o010 402 < ES§ ol0f 402 <2
g 28 X% 28
8% S Sm %3 S
] < ] <
% [a) % [a)
& 005 |- — 0.1 S & 005 | - 0.1 >
0 L ! ! 0 0 L ! I 0
CK 1 2 3 CK 1 2 3
0.20 — - 020 — -
7HSH 8 July 0.4 8HSH 8 August 04
~ 015 |- - = ~ - - =
T . 03 'on T 0.15 £\ 03 0
& & & 3 g
M E ®WE mE ES mE
4T @ 8 & » 42
&5 010 |- —02 28 s 010 | -H02 88
2 < g 2 < E
R E 85 Xz 28
i S Sm P& o S,
g ¥ g =
£ 005 |- ﬂ do1 & £ 005 |- H4o1 &
0 L ‘ \ I I 0 0 ! L ! 0
CK 1 2 3 CK 1 2 3
Kb Treatment

B3 Wi Ca JTLE X SAZEEH 10-DAB & &K
Fig. 3 Effects of spraying Ca on the taxol and 10-DAB contents

Wi Ca JLER , BRES 3 UCHURE AP AALER 1 FIALEE 2 (A S A2 M & B B RS, e kR R AL B, R %
B SRR B S NN, S B o B RS 1 RO B AL B 1 RIES 4 UREURE A AR 2 2, fof SR AZ e 5 B 20| LR
MRREAR T 25% 1 28% o T 10-DAB, fEZELE 4 R ER P, HoA5 B 50 IR LL , [R) R B (2 s 8 o, 25 2
KEURE R4 T 3 A2 4 RBURE R A9 AL 2 2 52 o D S8 38, o vp 5 3 R BT A AR 2 H B A 4 R 0. 303
mg g o M4 WERER LGSR TTLAE H Ca TR MR MIR BERFELAT MR , B RO i ] 76 4 S H DL L

Wil Mg TR , 4 A0 B U S 8 i T A2 BE & AR R, R A2 B8 B A3, Howb S ma ik
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[ %458 Taxol —O— 10-JBiFELE R T 10-DAB

020 - SH24H 24 May 704 020 - 6H16H 16 June 704
=~ 015 | - Ho3 T, o015 - 103 T,
i E — HE o mE = E
41 o g <D 2 g
B5 o010 402 28 25 o010 402 28
2 < = 2 < =
R = as R g as
2% O > ; B S S CZ
3 -2 E T <
s a s a
& 005 | 401 S & 005 | 401 2
0 ! ! L 0 0 L L I 0
CK 1 2 3 CK 1 2 3
020 - 7HSH 8 July 704 020 8H8H 8 August 704
~ 0151 H403 =~ ~ 0l15F -} i_ 403 =
‘a0 o0 'a0 0
& 50 e &
i E HWE HE 4 £
< g &2 4 g <2
®E 010 402 28 BE 010 ™~ Jo2 28
RE 55 XN 55
8 S L © 2 S T S
s = 3 =9
% < = <
< (=) < a
& 005 - - 0.1 > =005 401 &
0 | 0 0 I | I 0
CK 1 2 3 CK 1 2 3
Kb B Treatment

B4 it Mg TGRS AZEEFI 10-DAB 5 & K0
Fig. 4 Effects of spraying Mg on the taxol and 10-DAB contents

0 BLLE G I O 5F 1 YR BRBREURE , A0 FE 1 (AR B & BN T 31% ,15%]0.168 mg g ', B A HELE,
KA B I AR B thAEREZ D55, (H , — B3] 8 A AEE 4 WKEBURE , SR b RS S0 A2 B & B () 3G N i 8
BSRAEF A, Fodh  BEAE = YR B Mg BRI AL 2 F1 3 RS EM TR B R, 7l I Mg TR EZES
R B 3R A2 2 R 2B [ 30K . T A AL BRI 10-DAB % 7 &7 [F] 72 B2 s 38 i, 52 e g hy BH
BRI BHIESS 1 IRALEE 1 AR5 1 IR AL 3 3 ,10-DAB )& B8 A 43 73 i T 8% #1 12%
ERAKF]0.283 mg g7 M 0.278 mg g7,
3.4 BAEWLAEXEZEEF 10-DAB & &2 10N

WEhE B BCAIR AR IR , & 03 2 N T SEAZEE R 10-DAB (15 BUR R AR, o, 5 ok i B B
TEMEHE )G 56 4 WHREREURE , 038 3 45 A2 B 10-DAB ()& & 43735 T 130% H1 160% ,35%] 0. 261 F1
0.641 mg g~ ' AT HALL, FeAd I fry bt 1) oAb R ok B 90 BT P, 5 A2 B0 10-DAB )5 2 Bt % s 1A £ FiE K
ALV BE 3G s n (& 5) .
4 HZiv5iie

EUERA G BHEYIIRREERE N =4 N — MR ER, 232 Y B 5 R R 45 R A AR
P, E, A E RS R R S AN R RIS E A . KRR A S0 I 55 L 16 I B SR £
MESHEF(AFEESELRE MR EWERE) AR AR MAS AR, IREEZE K 10-DAB #)
SR AP REY N JTE KBS AL SR 10-DAB & BHFSERER, T ELRE N JEYK B 5
e nFFSEat RIRE K, AT3E 4 N H L L i K JEXT 10-DAB & 2 K b B3 M E N K BB &R
10-DAB & &, M =W E & T30 10-DAB YRR, X R 2 BRI b SGrEE 7 (B S MR E A,
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[ %48 Taxol —0O— 10-JiEtEEE T 10-DAB

0.30 407 030 ~ - 0.7
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Fig. 5 Effects of spraying mixed rare earth fertilizer on the taxol and 10-DAB contents

FTFHINEFF TR TS B 10-DAB & B K KILE BRTEREZE, S TENN SRR LHE
B IRA RIS

Ca Mg JLZ HIBE RN 2 — 2 AR , R FIA B B AR Bt B A1 , L0 A B0 249 () Bt o
TN 10-DAB & B TH i AR . 7EAEY 452 40 I BE AU B IR 7 O R 4%, 255 40 I RE 10 38 i
Koeppt 21 Xt K- PELT T A2 S KB4 W) & AR BT R IR ST R I BERR e 28 JLIE PR 4F JLE ( gernylgernyl
diphosphate ) AT SRk i Jy 4842 — 42 (taxa-4(5) , 11(12) -diene B2 BEA BAR SRR H i FRE B, JL75 1k
HERWELENSRE, WEEEA M HE TRBE, Bal s X E rm ok, [, # i B A
SEEGAES B, NG X S E 5 M . ZERACIEG BGs R, iS5 RN MBS FRILES BBk EG IPP SA4 G |
SR AR R RIS E M S, IMAE R M TR FEEERER™ . UL
A8 FH R B A 5% A i T Ca Mg PARPC R IR S T S AZEEA 10-DAB & &R 4R

SH LR M B 35 SR I P SR AR LR B S T A SO R A A A K R SR R
10-DAB & &, Toa gk i 5 Y PR R LA S R 4L SAZ MG IR, R BLLL Ml x A2 i
MR REE , TSR B R BRI A B 40 M P AN SR A S BN IR KRR L B
AT AR, M R T ARG o ZEABIRFE AP, M TG 18 7 B0 B AR A W B RIS T LA B B b 4R T R B g
LG LB 10-DAB & &, EEBKBE 2R MR AT 85 EahsiWEZm, Hd, 408
RS 2 e MV P, MO RS AR S 1 B T B R BB, TR T AR A R A Y . Wt
TGE AT LAVEF T 2R GUR R AL B, H: Bk — 250 oE 40 M AR A K, TF T A% 7 AR M-8R R B R A 3
SMHIBRER, SR A A A B R IR T3 T — e B B T AR, 5 IR X Ca®* IR SR 1 F
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W, B Ca®* fEREF RIS ERA A EEOEM, BIL, L uRN PREEZE SR A REDRE
PRI T E I Ca”* B

TERERBES RART AR, Wi % SRR R R T AL GRS h B A B 5 10-DAB [ & B 2
FAIRKR AR RE (P >0.05) o XIEEHIFT R I, L2 W RILAT R FRAELL GAZ h & BUAFAE K 350
WAL, =& R AR R EESR . MR, N TAEEE-HARE, ELENSES
10-DAB )& BIFA—E R, ARG RMERE LGSR EZE &2 S 10-DAB &2
BHFATEEFE

ABFAUT R T HmeiE N K, Ca Mg AEFARE i L AEXS T4 5 5L i S A2 B2 A0 10-DAB & & (9144,
R AT QR SETT RN B @R ICR (Fe,Cu Zn 55 ) \BE S 51 , £ 224 [R50 2 A0 550 6 465 BC 7 45 19
—RINRIR o 8T R0 7 B EC (R AT AR R A B ST A W i 2 B, S T AT S8 BT A
PSR o AT LAARAR KR A B I R SR A, WK S AL AR A I T A SR R
FZBEAN 10-DAB 75 B R8s LA X YT SE R AT I BOR SC#E . uOh, BE G BT R A B A AL LR PR B 5, R 4L
ERERMECEIRAGYE SR BS ST RIS E T HXR, BT R A2 BEa A g R Ao i
i, 4878 SR R A AR R AL (AT AN 25 AP0 ER) X T A2 B A BNBhE R TG SRR A R M AL BE , B4 M o 3R
SAME R A PP IR S A A AR AR R S R
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