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R B oty AR A L L
70 10-DAB & B 1 21

EFERE Ak, A N, G, Hax
(R0 B A S - B R A T I B S L, WG R IR 5 B R =, A RYE R BBl 22 e , 48 M 350007)

RE:RGERET 12 MARMREKEE A4S LA 5 i FIR B AR &, F 8 = 30 AE 3 (UPLC) i 8 L 25 A2 BE (taxol ) N
10-£ Z Bt E B <= 1 (10-deacetylbaccatin 1, 10-DAB) & &, 25 5 B 78 £ B 1 W0 Fh g U R4 2 & B 9 7 38 43 71 8 0. 0127
mg-g ' 1 0. 0805 mg-g ™", 44 B¢ 33K B P R A5 B SF- 3 {43 A 0. 1164 mg-g ™' 710.4842 mg-g ™' o 2410 Az o AL AR
FRE5MEMEERBE, MEEARFEME A (B 5 EH T AR ) B 22 B 10-DAB & 8 M E R 8, i1 B 2B A 10-
DAB & 855, YEAEF M EEESERMN. RAMALRER A EE SEL4 P EZEM 10-DAB E2EHBHZET
T, AR EEREFBE, A TREMRAERE H7EA K EEHBIRZR 10 A4, £ EF 10-DAB & &34 3 — 1
BHIEE,

KR LB 10-DAB; i 4 AL R T A5

Effects of diameter at breast height, modules and seasons on Taxol and 10-DAB

contents in Taxus Chinensis var. mairei

WANG Yuzhen,KE Chunting, TONG Chuan* , NI Jinzhi, YANG Hongyu

Key Laboratory of Humid Sub-tropical Eco-geographical Process of Ministry of Education, Provincial Key Laboratory of Subtropical Resources and
Environment , School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China

Abstract: Taxol, a diterpene with exceptional anticancer activity, occurs as a very minor component in several species of
Taxus. By collecting the samples of 12 Taxus chinensis var. mairei trees of different diameters at breast height, the contents
of taxol and 10-deacetylbaccatin I (10-DAB) in the barks and 1-year-old needles were analyzed by UPLC. The average
contents of the taxol and 10-DAB were 0.0127 and 0.0805 mg-g ™" in 1-year-old needles and 0. 1164 and 0.4842 mg-g ™'
in barks, respectively. The contents of taxol in barks and 1-year-old needles had no correlation with tree diameter at breast
height. The results of analysis on different modules ( branches, needle, barks and roots) showed that the contents of taxol
and 10-DAB were highest (0.3527 mg-g™") in roots, and the contents of taxol were lowest in 1-year-old needles (0. 0096
mg-g~'). 10-DAB was not detectable in 1-year-old needles. There were significant differences in the contents of taxol
among 1-year-old needles, branches and roots. The contents of taxol and 10-DAB in 1-year-old needles displayed significant
seasonal variation. The contents of taxol and 10-DAB of the needle from both natural and cultivated 7. chinensis var. mairei

all had a significant peak value in October when plants slowed down their growth.

Key Words: taxol contents; 10-DAB contents; module; seasonal dynamics; diameter at breast height; Taxus chinensis

var. mairei
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WX . FREF 4 DFF 1 AR, 35 E LG4 (Taxus chinensis) .= LG 42( T. yunanensis Cheng
et L. K. Fu) WK ( E P HE) LG4 (T. wallichiana ) HRILLL G 42 (T. cuspidata. ) FEg HLL G2 (T.
chinensis var. mairei (Lemee et Levl. ), 4L G &4 SR 25 FIEMEY R, {H A M Wani'?' 28 1971 5 IR MK
FPELL G AZ (Taxus brevifolia) W B H 7385 R AZEE (taxol ), FF A T HAL 24548, AR BEIG7E 1992 £ E R
i 5 25908 R IE A HE SR AZEE W] F TIRYT A U0 50 , B AN T AR DL R R & B TR H
H L MRSRAFLELBARLGERABEELES R LR A G RRBIEAR R 20
HREMTT BB A G E K SRS BRI R L G R SRR T 45, 103
LR RS (10-DAB) B —A iR BN A, B8 S R E R AT AY) BT, R 5 2P
Yomwrse

B I 4L AR WG R A bR L 4 5 Y M R IR SR AFAE R , 3 5 B R MR ATIE AR S R
e AR TG R 800—1 600 m'! , B LLEAL WAL BAZ IR YA B AR M —F, FEMTK
VLI g 8 LL K LU X R T R BTG (808 ) S48 ) L EIR A . RT M H A ZE MR E IR T —& i
B AR A G RAMREM AR M A E AR ECESEANS A KRR ITA
THERT OGP ECESENZNHE . BE, B AT A R+ E2 B 10-DAB) & & 12
S, RN TR J7 2L G A2 Hh A2 B 10-DAB & 8 215 30285 DL R M fe Xt T 2 AZ B2l 10-DAB &
BRI R LRGP GE , TRA RGBT 58 RS J7 41 G AZX TR RIS e [ 5 i me i, X F /e 7 4L 2 A2 %
TR )& 3T & A L BA IS I SE RN .
1 #REMRFAE
1.1 HEYset
1.1.1 AR T 4L A2 U

2007 4£ 8 H 22—26 HIEAREIE IR X BB — R 7 4L A5 i A3 IX, XA ] 428 B T 0 4 542
BEATRAE . RAE X R 4L A MR K/ANE B AR K, RS 404 , AR S A Rk — 2K 38 M 22 /N kAT 43
%, MRMNNIIKEZHS A RN T LG ME . T AR R A, K& D BECKLERALR Y
SEA AT FIAR > B B (BEESHBTE 1.3 m) . B TLL G MAERUE KB ER /D WAFHE, 28001 RERES] 1
AR BORE L, R DB FT LIRS 2—3 DM T A FMEY) 2 F R R, T80T IE & R
FERY e R AR B A R AR B B2 T 2 AT IR &, A8 U B R AT IR L
1.1.2 AFEMAREE L EAZ B

ATRAB L AR X R AR T L IR AR RXT 5, R 4R 3 MR 2 17 em ML GAZ MR S 4E A 50t
AN TR B FIARER , I X R B S 4 A TIR G
1.1.3 ARZEE LI

R FHYE L AR = =250 B ml e g 7 4L S AZ N AP B 4th 2007 4F R 4L SASAEMR Y N 3 R4
L ARZERR, HRR 1 IR AR R 7 L GSAZ B B R B RIFAE K T 2a, TEMRE, AL TG
PR MRIOR I S 2002 i B 28 A2 B4R BUIN T2 Rl R 22 0 3—5 i . ML 2007 4E 5 H—2008 4E4 A, AHF5E
X NTLARES 3 W R 7 4L SASAE MR BEATAE A BBURE , TR 43 S B 6—8 MREL A MA (MR IIZY T 2 em) SREERE
it RERHE SR AR OL K W AR S IR X R E BB TR & o O T SRIEBURE R SR AR I AR X 38— 1
TER 7 4L A2 N TR0 o] i — e YE N SRR AR B T L AR, SR R R M2 /N T 5 em I RREE
FEGRAE, RIRE 2 #RIIE R 6 cm FIRIRBE 4L 22 MK, [RIFE L 2007 4E 5 H—2008 4E4 H , AR R
N LEE I 4L EAZ M BUREER LXK AR B 7 4L G A M AT 4T I B BURE
1.2 k5
1.2.1  fUERANAZY

WFEE 25 b I T A2 \10-DAB AR ( R IUEEA ], 2EEE KT 99.9% ) 5 H B (B ik, ik
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g ARBESVAERAFRT AT ; 2 (A, gL RERS (L5 RS ERAF), k(B
aliK) o

WAL #5045 Waters ACQUITY UPLC™ 8 5 A0 A0 €23 /3 #7 R 4o Al ACQUITY UPLC TUV i 2% ; e %
#5 %A (BUCHI) , TDL-40B &3 E O HL( LI LER S ) s B AHRE U (Waters Cyq /M, 200 mg) ; KQ-
S00DE FUHsa a7 i i vE 2% ( B I B A (AR A FR/A ) ; Waters 20 FLELZS FIM A BURBCE &

1.2.2 Wik

(1) B BB ES b 7

F WA T TR A B R 4L SAZEHRE R BT ) U B, IS N BLRAE . FREL3 g 8
KEE T 50 mL BB, HIA 25 mL 70% F BE/K ¥, 540, B 7 P AL BE 60 min, 1500 rmin ™" fR) 3 &
B0 5 min, )1 R T RS S , IE KL 25 mL70% FERE 2 K, M7 30 min, B0, FEIEHE,
A3 3 WHTBIEI T 60°C TR, 5t il 5 mL I EAMIFE A S 25 mL, 3338, A,

(2) BB Llifk

H C18 [EAHZEBUR: F 100% FIBEIR 3 30 min, AR5 AR YKFH 100% F B AR AEK e 10 mL, FERE R 7E 2L B
B EWFREL 1—2 mL K, TE2 ml S2BOBINA BARZEBE A, 485 4351 10 mL B4k 20% F B
Ve, FEVE . BJ5H S mL 80% F EESHATUE , ISR VE B BN AR o B 3 KDL EAE S AR B &b
% E A B AL TR, 8 3 AR

(3) k&M

fa,3i%4F : ACQUITY UPLC BEH Shield RP 18 (1.7 pm, 2.1 x50 mm) sTRBIAH o (FEE )o(7K) =1:9; 818
40°C ; Pk :0. 4 mL-min '3 BEAE R 1 pL; SEAMEMIPE K :228 nm, LALLM T L4 B 10-DAB #EEAE
FLRES RS E] 2 8 min,

FRYEROR I R R — B 2B 10-DAB X 8 5 , 3 ) B €033 4 43 50 646 BV 8K 1. 004
mg-mL ™" J% 1.0019 mg-mL ™" B4R W, B UKAE IR IRARAE , 6 F I 45 B — E B BC IR AR , 3 F P B e i
W REBC RS TA/E B2 I R T

(4) S-Hrm

XA — IR, B 1 L 33 A AR (38 A DG TR , AR v R Mo R B, M TS S Ao
10-DAB JEE5%1,

1.3 ittt

3K Pl SPSS10. 0 Geit4#r 4k 4 i 8 R K J5 2 43 H ( One-Way ANOVA) 47 i 42 1] 25 42 B 10-DAB & &
ZFHBEVERY , £ )7 2207 (LSD) BT A R {4 ] - A2 B 10-DAB & B HIH 2 R K
2 ZEREHH
2.1 REMERE LG AL R BRI 10-DAB & &

W2 A2 F38 0 , T 7 20 SRS A b 24 45 A R Bz P 82 A2 B 0 10-DAB 55 8 2 BUR L 1 3h A8 28 4k
(% 1), NRBIZRRE LG Y4 A 41 o 2B 10-DAB & 8 K9 F 3653 5124 0. 0127 mg-g ™' 0
0.0805 mg-g ™", A5 3 RELIM N 58.29% F1203.82% . A [FIMIFR R 7 4L SAZMIMRAM B2 S4B A0 10-DAB &
BFHES N 0. 1164 mg-g ™' F10.4842 mg-g ™', AE R R EUSH | Ky 56.28% F1115.79% . B 4L FALH B
B R (0. 1164 mg-g ™' ) iR T Y 4E A4 P B8 (0.0127 mg-g ') , HEFHRBE (P <
0.001) ,# Kz 10-DAB £ £ (0.4842 mg-g ') KT 2444+ 10-DAB 58(0.0805 mg-g ') , [AMEZEF B
EM(P< 0.01), G4EAEHAWNENELESRSWRYAMHEE(r =0.036,P >0.05;r =0.327,P >
0.05) , 44EA: 4t 10-DAB & &5 2 2 BEIEHIE(r =0.659,P <0.05) ;# fz 10-DAB & & 582 AR
FX(r =0.133,P>0.05),

2.2 BFAGEAFEMEEZEM 10-DAB K& &
A G R (CBAR EPIE  ET R B FIAR ) 842 B2F0 10-DAB &R 2, Hr il ErEeE
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B, HEEH MRS BEAKR 10-DAB & BRFEERR , H4FAEF M 10-DAB SRR

®1 FEREEHFLELERTEZEN 10-DAB K8 (FHHE £ frfiR%)
Table 1 Contents of taxol and 10-DAB in 7. chinensis. var. mairei of different diameters at breast height( Mean + SE)

10-DAB/(mg-g~") ASHE Taxol/ (mgeg™")

Jf4% DBH
Jem e sz ST s
One-year-old-needle Bark One-year-old-needle Bark
4.1 0.0175 +0. 0009 0.3980 +0. 0053 0.0190 +0. 0001 0.1545 +0.0023
7.3 0. 0006 +0. 0000 0.1936 +0.0137 - 0.0809 +0.0223
10.5 0.1302 +0.0193 0.0638 +0.0025 0.0066 +0. 0009 0.0588 +0.0147
11.8 - 1.1875 £0. 0817 0.0091 +0. 0007 0.0729 +0.0233
14 - 0.0218 +0.0010 0.0173 £0.0013 0.1506 +0.0015
17 - 0.0221 +0. 0005 0.0096 +0. 0004 0.0756 + 0.0036
22.6 0.0015 +0. 0005 1.2970 0. 1141 0.0121 +0. 0005 0.0471 +0.0110
31.8 - 0.1135 +0.0176 0.0261 +0. 0022 0.2050 +0. 0099
39.2 0.0017 +0.0010 0.8127 +0. 0040 0.0107 +0. 0052 0.0756 + 0.0074
59.5 0.0133 +0. 0002 0.0818 +0. 0006 0.0173 +0.0012 0.2314 +0. 0024
79.6 0.5026 +0.0041 1.5517 £0. 1507 0.0044 +0.0001 0.0544 +0.0150
99.3 - 0.0670 +0. 0003 - 0.1899 +0.0059
AR REL CV/ % 203.82 115.79 58.29 56.28
© =7 FRARAGI AR
x2 BALELTEMGEZER 10-DAB {8 (FHfH £SE)
Table 2 Contents of taxol and 10-DAB in different modules of T. chinensis. var. mairei
ik ARG/ (mgeg™") M/ (mgeg ™) B/ (mg-g™") H/ (mg-g~")
Module One-year-old-needle Branch Bark Root
R FSEE Taxol 0.0096 +0. 0004* 0.0261 +0. 0046* 0.0756 +0.0036" 0.3527 £0.1720°
10-DAB - 0.7442 +0.0476* 0.0221 +0. 0005* 3.9566 +0.2985"

W —17 8 B AR T BR3P R B3 (P < 0.05)

2.3 BHAEEAFRZFENELEM10-DAB & &

FARFARIE B J7 41 G AZ 4 4E A 6 A2 B A0 10-DAB S B2 BHMFET ML (B 1,2) ., RRBHLA
AL GAE A A R A RS B R R (A BRAE 10 A43(0.0297 mg-g ') ,8 A A B A% (0.0003 mg-g™),
RIER LG YR RS RREEEIIZE 6 A4 (0. 1834 mg-g™') , g H BILE 10 A 4
(0.1498 mg-g ') ,7 A M EEAK(0.0021 mg-g ") , FMAMZIAGTREEFMERE (P <0.05) ; KRR HLL
TALG4E A 4T 10-DAB & B f g e 0 BIZE 10 A 443 (0. 3288 mg-g'),8 A4 & &A% (0. 0032
mg-g '), MARIE R H LG A2 10-DAB B & H W H I S A (5.7425 mg-g™') , IKE W H BL7E 10 A 6
(3.8329 mg-g ') ,7 AMEERAK(0.3196 mg-g ') , HMAMZIASGTRERERE(P< 0.05),

3 g
3.1 YRGB RS

TEATIE XX TR 4L G AL A B & B T B TR BTSSP, 8 FOFEBURER 7] LU A 2 2
Y2 b T S SRR, A AR R B 42 BURE (45 B2 R R R AR B2 it ) o 3 2 BURE IR R B 19
T[RRI R B I B B A 5 BEAT 2 BITR A, A0 HH o T b JR S B AR , BEA T 000 5 A AT, S 52 B b
7] + SRS BORE I 3 IR DU A B R — 3, X TR T E B IE 00, RIPHRE R 1 ek 2 Mk b
HIRE S SR A S 4 o T SATAE B E I AT . BRTE AN TA G SR & B0
FBIFSE A T A2 BURE B SCRRARE AR 2 , BRAEBUR [ B R MR SR T 39 50 1R & T4 o I s ik B A TAE ™) B 1
ANLBR IRE B AY E TANIE B AT B — A A B R 1 ANRE A0 5 B B A T
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Bt 108 MR FEAMEARVFIIEBLT X FRAB T L EMLGE P RS RIS, (R AT MR 4
Py b BB SR IR A R S B B AR Y

0.050 — 0.40 025 -6
—a— EPE

0.045 | —B— EHE —e— 10-DAB
—e— 10-DAB

|
e
)
W
o
)
S

0.040
0.30
0.035

o

)

G
<o
[

0.030
0.025 0.20

0.020

o
»n

0.015

IS
=
10-DAB4; & Content of 10-DAB/(mg-g™")

AL WA & Content of taxol/(mg-g™!)
EASREA & Content of taxol/(mg-g ™)
S
=)

o
S
G

0.010

10-DAB4;# Content of 10-DAB/(mg-g™")

o
o
vy

0.005

0 0
5 6 7 8 10 12 3 4 5 6 7 8 10 12 3 4

H 43 Month A 4/ Month

Bl RAEALEMLSFEHHPEMEN10-DAB SEFT B2 AIHEEAAEMLFESHPELE10-DAB &8

2 4¥ (2007-05—2008-04) =455 {£ (2007-05—2008-04 )
Fig. 1 Seasonal variation of the contents of taxol and 10-DAB in Fig. 2 Seasonal variation of the contents of taxol and 10-DAB of
needles of T. chinensis var. mairei needles of cultivated 7. chinensis var. mairei

3.2 WML EEH RS BN

W TA G P RS BEAR W, HEIRELE S B SL T MR KR I, R4t t
Aoee—8. MTLENNER —RBRT Y, APTFE X N I 4L AR R R /AE B R R K, B TA
BERSFLIUSE MAM S, UM ARORL, L EEMT R A SR TR EZES B, U TS
EUESRENXR IR, AR T LG P EEE S BREA NP ENRE, H8H 2B EME R K
[[T=g = €:piilibEE

Nadeem 2 W IRMILL GAZ(T. baccata) MIBFFER B/ P S B B SIS RE HLCR, SP B S &
BRI (B K T s A 250 0 8—56 4 A Z AT 6 MR B R A B E h R RS
RS K TS 0,8 4R AR LT A Bz P S AZBE S B 0.0007% , T 56 4FAE )58 0. 0047% , 34
T 6.8 £%; Strobel %12 X K FVELLGAZ (T, brevifolia ) (I [RIRE 6 B S8 A2 I 5 B B4R % £ 8 i T 384 0 o
(B2, FREESRAE X 10 M m BELL EAZE I tp LB & RO B ST ) RIS B B I A R B R I A 18K T
Frgz g fin, AR X 542 B B RS2 M BLARBUAE B R AR AR , X T SRR, W R A Ko McGuire
E2IHR BB RLEEHNEHEEENSEEAT A BOIAR, BRERR K & RER (L2, RED
RIS Bz SEAZ I & B L/ VRS B 35 B IR

TE— ST LA RO S A IR 440 (B IR B PR B A LB R A Mt S s U 1R K/ 22
5, AT G RA BB E AR X TA B P RS BRI, A, BRIT 5 R aE R vl DA 4505
SRS BIF AR WS 3 K TS LR . RTELCES B SLEEMER KX RT RAD
G2, BT BLE R AP LA R AT B3 T4 — 4 i (BL) MR AN R BORE B, BURE B ™ A T R U AL B —
B, AT BER UM [ A 355 40 1 B (A4 [l — 3 1) G ARBESE) T A RE i

B i P RAGIN Y 10-DAB SUERAZ R, R 22 77 THI 19, T REJ PRI 4N Ballero 45 H FOAREE 2R R R AL
2 10-DAB B BB M S e 2 AL A AT o (B B R — (B ¥ RS BIUESE
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3.3 AGEAFMGRHELES R

LG FTRAL (R VB Bz EE MR R4S ) S B S BAR B NS B FTE M, 350 B T8k
— B LSS, B B FAR RIS & AT 82 o Vidensek 25 RGUHAMT T KPR B4 BRI G A2 AL
LLGAZ(T. cuspidata) TS 30 VLT TAZ (T. media) A [RIFHAL : B K AR A% 5% (branchs ) |\ BURE (twigs ) JEHIE 7
(seedling) FIAR EHR A SRS &, 455K B B b & 25 (0. 018% ) W E FIARFF YK (0.004% ) . HEH
HEr BEUNAMERK, BRI AR (0.0004% ) . HEHE" 3 Z R GBI R, 75K
LB A B A BT A Y 3. 1 A5 3.8 £, A B O X R L S AL PSR WA B B S B
0.0302% , %t it FHA BT H (173 & & 43 714 0. 0043% F1 0. 0031% , 1 Kz Ryt it FIAR R E#R A 7 %50 9. 8
o RBEFHLED PR R INZE T S & B R i R R B AR AR R BUZ W A A R 2 K T A e —
FN R IR o A SO 25 SR R B, B AL AR B P AR & B R TR R (AR RS &
TR

B2, WA AR, Fett Neto ™ BRIV A G M P EHE S B RS, HFH B E TR E;
Witherup ™! (55 th R K PRE B4 P SR B BE TR P, HAARA%E IR S R AR —5
MG it L SR R R B S B R R R R — N R 2R B0 1A, o B BURE SR R B8 — — B 7E o
GRS RS B W E M,

3.4 FHAIL G L RSB

LG BN 10-DAB B EHBHFNHE, O RADMEFIESL . AP 4G 28
EIZEE N 10-DAB S EMEARBHZET A, 3 WA THRIEE A G2 ZZEM 10-DAB 2 HE 2
AN B AU, o B B )t L — 3, A B RG 2 MBS 5 BAE 6 A 430 10 A 4y, 10-DAB 4351 i 3L
7E 5 ABFI10 Ay, 10 IRRFE L EAZH S A2 B 10-DAB 7 8 i 5 5 W (AR B 5B, 34 H BLE 10 H 4y,
B 2 MR EIEEAHE R 8 AT BARME. A THIEMKIREE LG TEE A K3 B A
BIRGEH 10 A4y, HEE BRI 10-DAB & 8 31— RIS . 53X U0 B TR b KN TR 8 B 7 4L G A2 4t
I B J5 SR B 6 TR K 2, 5 — 45 SR R ) i 7 b X e 7 40 A A il A R 4 A MR RO AR v B A AL LA
A GHERNSEIT 2B EENIESE L.

WM PR & WA G MR R SRS AE RSB E, IR
B3 A, 217 5.8 A A 10 A4y, B EAK IR 0.515.0.264 mg-g ' M10.217 mg-g ', AL
BRI, A KIEZR 8 At Bl T — Mgl , AT ,8 AN S ERIK. MuLEH4 Ak
IRZEFFLREA & ,5 A B — A E2 B S B IE(E , ISE T Rl & Ot HE 0 1 58 A st (] B, A o 8l & s —
S B YA R (INEREREER) K4 B E 2B ILE " . B MBI N KB R
B BN P SR G A S A R R, DR ST L S ASHLIRAE th BLBUR R, K B U S5 &
BRREKIE R TN, B R T HEYR NS S E2RES B, EREEE L,

SAREREIT WAL G EEKETHEY A KRB R, E2ES BB, AR &9 5%
B MERZEI AL G R EEES BN MR LSS R T ARG 11 ARk
2| 2 AMEEE (0.032 mg-g ' H10.029 mg-g ') , NHHBLE A BE , 0 BI LA KFERI T IR F AL SR T 14
Ho BEE AT ESE SR PG 5 ] FIRE R B B R 2 1, Hook 251 BIF 9T 48 i A K AE
B B2 BAHUE O RN £ A2 4 10-DAB &8 8 A1 9 A 133k B o5 1 & i, T A K 7E B AR 22 ERAAIPR B R
AT PSSR 2 MM 4 AMERBIRE. LA G2 H E2EH 10-DAB B4 B K
NSRRI, EAE HBUAE IR A 4y B A LA (E 7T RE -5 R [7] B 5 A S (7] B 2R K 3R 8 45 1 4 1)
F%
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