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Az K e HEA AR A B 2h IR AR IR & R
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WA T 5 -7 H A 21 H) . R T4 8
FZ IR BOAS I RS B, A S F 58 SR 478 8 62 X 10-DAB
B AEAS R A B D 10 BRAE R L 28 AR
R EE N A G Tazus walli-
chiana var. mairei (Lemee & H. Léveille) L. K.
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4l HE 98 Vo) bR I Al I T 2 ST A OB A= W) B AT R

N NG R ETE Sl KN R 2l K, A
ol [N
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M RANCE = R o e R S U B S
FRIUBI K 2 g0 I — 2 £ 9 HH s 30 L 7F — 28 A 42 L
I T) N P I B8 A% R T AT MR A B 4R B, R 3
WLARBOEFE 4 000 r/min F .0 5 min. &3 13
W, U T A L e A ) T B AR 0T E 4 . B T 25 mL
A, 0.22 pm AL UE B U8 f5 BPAS AL . 4 °C
TAr# H
1.2.2 &iE4H

{0, 3% #£ Agilent SBC18 (4.6 X 100 nm, 1.8
pm) VLB A N Z M5 -K (B3 47,V /V) W FE BRI . i
0.6 mL/min, K% K 227 nm, HE iR 30 °C L, BEFE
1 pl,

1.2.3 10-DAB #7 / wh & 84 2 )

K% FREC10-DAB F5 ffE dh 1 mg, FH 5% i OF
EAZE 1 ml BCH BN 1 mg/mL /) 10-DAB £
T B B TR B AR A BE AR 0. 80,0 50.,0. 25.,0. 10,
0.05 mg/mL,0. 22 pm fHALUEME U8 I 1. 2.2 75
S AR, e s 0 T B DL 10-DAB Y JE by i A
i (XD 25 Ve B X6 o7 1 0 T R R 90 A A (Y 2 ¥l A 1
Mgk, 1595 &% Y = 16.337X + 62.703 (R* =
0.999 7). %M 10-DAB ¥ W 19 ik & 7¢ 0. 05 — 1. 00
mg/mL P55 I T FRZPE G R R AT,

1.2.4 HER T4 BEEA MR KEL K

TEBR R HL 10-DAB Fr #E s 8 W, B EERE 1 L,
HEEE 6 WK, ALY HORE B PR 15 A X R E 22
(RSD) 2y 0. 89 %6 , 72 WA A% 198G %5 B B A 5 B Ak X
[F]— AR FE a6 17, #1325 R A I A, 25 %8 5 ik
BB M, 5 RSD & 0.59 % , & B $2 B 7 32 1) 5 B
PERAE s w8 AR WS . 40 Bl iCE 0.2.4.8,10,12 h
J PRSI 5 A, 25 5 vk P AR R i I AR E PE L 3 RSD
0.46% , KUIFESAE 12 h PR E P R 47 s R 10-
DAB & 5 C AN FE SR A 3 43, 43 Bl A — 5 2 1
10-DAB A5 #E & » % 52 AL [l e 5, 15 57 35 i 4 101 i
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min, & I 10 W 080 R A, Tk 4 ) PR I v O 2
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8 e 7 T, R 2R RIS R 5 IR DA TR 2
PL10-DAB & A PF M 8 b5, b B R 5K F I
*1,
®1 BEE5KE

Table 1 Factors and levels

gop AFHRLEL/Cg/mL) BHEIUN ] /min C #3752/ °C
I 1 A Solid-liquid B Extraction C Ultrasonic
~eve ratio/ (g/mL) time/min temperature/ C

-1 5 20 20

0 15 30 30

1 25 40 40

1.2.7 & Has4 ¥ 10-DAB &= eyl 2

M 1.2.6 ALY 10-DAB SRR BT 25 %)
AN T SR EB AL AN [ SR WS s 45 B A Ti) A A A7 BR 11 7
LA 10-DAB #EAT S, 4% IR 1. 2. 2 1 1 (A 5%
FAFHEAT A, 1T 5% 0 T A S & H TR AS TR
KA FRAL SR MR B Az K AFEBR 1 10-DAB % #
1.2.8 3o #7

K HI SPSS 20. 0 B A #EAT ST 4007 . ZHZ 1A
B L AR FH B R R O 25 40 B, P<<0. 05 Bk B
Yt % X, R GraphPad Prism 5 %4 % 1l
K.

2 HRESH

2.1 BERERAKER
2.1.1 #iz st 10-DAB 4 & 4 % h

BHE X 10-DAB & i 2 25 L WK 1, Bl
FHRHE LAY N . 10-DAB & 28 AR TR
POE R L A 10 15 (g/mL) W3k # & K (H

(1.32%)  BiJ5 10-DAB 7 il A T . & W25 kHR
b 1015 (g/mL) B, B 4L G AZ R 10-DAB B9

Hh R LR, ORI L EHE 1 0 15 (g/mL) A H.
1.4

1.3

Content of 10-DAB/%

1.0 T T T
1:5 1:10 1:15 1:20 1:25

Solid-liquid ratio/(g/mL)
1 R EERT 10-DAB & &8 1 i
Fig. 1 Effect of solid-liquid ratio on the content of 10-DAB
2.1.2 REAF A 2f 10-DAB &€ 49 % ¥R
F U [H]XF 10-DAB £ & /9 52 i 45 5L 0L 2,
B 5 SRR ] B3 0, 10-DAB B & & 28 L AR T
R P57 F2 0 e 35, 76 B BT [R] 2 30 min B35 B B K
B 1. 12%) . AT 0L 5 6 JFAS £ Bifl B () ) S8 K T 45 2
HAhn, Sk T 2y B[R] RN BT R PR O R RS ] BE B 30
min 4 'H ,
1.154

uo—/l\—x——t

1.054

Content of 10-DAB/%

100 T T T 1
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B2 REC X 10-DAB & i R 5 R
Fig. 2 Effect of extraction time on the content of 10-
DAB
2.1.3 A FEE 10-DAB & Z 1 %a
IR B X 10-DAB 9 & 19 52 m 25 2R LA 3,
10-DAB 1 7 1 5 BE & I BE /% T8 iy 3 i, 78 30 °C
B ik Bl fe KA (1. 10%0) » Z J5 & m SR AR T %, I e &
H1 T 10-DAB (1% 45 14 F1E P X R85 Ay FUR% S R Ot P
B ®EPE 30 CHEH.,
2.2 MEMRKKRERS SN
G R 1 MR 5K, LT 3 HE 3K
W 17 AR IR A AR5 UL & (YY) i FE bR X A
T2 #4704k, Box-Benhnken i 86 % i1 45 B a0 3% 2
Fi 7
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1.15 - gk
© Continued table
A
< 1,10 7 A KRR L/ n . .
g R /mly ORI CEZEREC y eg )y
S Test A Solid- min trasonic Y Con-
3 1 number liquid BtExtr/act'lon ttemp/earca- tent/ %
% Los ¥ ratio/(g/mL) ime/ min ure
g 12 -1 1 0 1.12
&)
13 0 -1 1 1.18
100 T T T 1
20 30 40 50 60 14 0 0 0 1.18
Ultrasonic temperature/°C
15 0 0 0 1. 18
3 HFEEEXT 10-DAB & & 1Y 5
16 0 1 -1 1.16
Fig.3 Effect of ultrasonic temperature on the content of
10-DAB 17 1 -1 0 1.17
% 2 Box-Behnken iXIE %It 54 R
Table 2 Box-Behnken experiments design and results @Fﬁ Design‘EXpert 8.0.6 ?}tﬁ:xd'% 2 ':F' E"J ﬁﬁi
ABRI b C R/ C AT R 2B A AL A 40 7 . 45 5] 10-DAB 1
MY WS i O Ulmonic YR R RERHR H (A BRI ] (B) 75 L JE (O
S xtraction empera- 0
number | Mauid | ime/min et/ 9 R Z T E R Y = 1179 + 0.009A —
. 0 0 0 N 0.005B+ 0.011C + 0.005AB - 0.005AC -+
) 0 0 o L1 0.002BC— 0.025A% - 0.002B° - 0.005C*, R* =
, B . . s 0.920 8, B4 W1 % 5 A1 15 AL T 1 EL A7 2 2 6 5 L
) X . : i R4 BEAF T TR B B S AR
. . X X e S5 BEIEAT J7 2 40 HT (FE 3) , 1T 1 [ 09 0 R LA
6 . 0 . 118 PE2 5 (P<20. 01 3 A E X 10-DAB F /Y 52 i
7 1 1 0 1.16 HEP o C>A>B, Horf 8RR L 7 R EE X 10-DAB
. ) . . s 5 S 3 (P<<0.01) . 2 HI ABLAC,BC
9 0 0 0 118 X 10-DAB #5 it i 8 0 A 5 3% (P =>0. 05), [ 15 J5
10 o o 0 16 A I AR 835 (P =>0. 05) & W AR 1 H 30 S 4
I 0 . . L 16 ST/ B 8 78 43 UG S 50 B .

R3 AEDWER

Table 3 Results of variance analysis

3 5 Hih W7 F{H P i
Source of variance Sum of square Degree of freedom Mean square F value P value
Model 4. 872E-03 9 5. 413E-04 10. 31 0.002 8 * *
A 6. 504E-04 1 6. 504E-04 12. 39 0.009 7% *
B 2. 008E-04 1 2. 008E-04 3.82 0.091 4
C 1. 007E-03 1 1. 007E-03 19.17 0.003 2 * =
AB 1. 123E-04 1 1. 123E-04 2.14 0.187 0
AC 8. 924E-05 1 8. 924E-05 1.70 0.233 6
BC 1. 744E-05 1 1. 744E-05 0.33 0.582 4
A? 2.592E-03 1 2.592E-03 49, 37 0.000 2 * *
B? 1. 850E-05 1 1. 850E-05 0.35 0.5715
(o 8. 648E-05 1 8. 648E-05 1.65 0.240 2
Residual 3. 675E-04 7 5. 251E-05
Misfit term 2.921E-04 3 9. 737E-05 5.16 0.073 4
Pure error 7.544E-05 4 1. 886E-05
Total 5. 239E-03 16

Note: * * indicates extremely significant differences (P<Z0.01).
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2.3 MEBZEERSH

X Design-Expert 8. 0. 6 G834 4- 2 4l & 52
PRl 2R 5 e 7 (L 22 [ £ = 24 o) o T 1 f — 4 45 vy 4k A
(4, LA PPN 050 PR 3R 2 ) 9 52 EL 5 BE i 3 T
ity TR O S TS R B A EAE L i TG O R
B I Sy G K, BT LA ) G e S T T 1T
T H B WA A e 0 i T B BE , A5 i £k 1R B
T} 665 (R, 2 B G 355 198 3¢ A Y A 5 5 i 2B 4
& B2 DR 2 0] W VT 06 L ) 52 R R A — S S
M 10-DAB 5 1 (W WD 23 Bl 25 PR 3% (8 /9 48

Content of 10-DAB/% Content of 10-DAB/%

Content of 10-DAB/%

TG, >4 2 & 33K B 4505 . 10-DAB & & (i L
1) 2 Bt 25 DR B0 i 3 m mi s 20 . R L 5 FR B
R 8] 14 32 B AR FH o Wb 3, JFC o 7t o B L AR AR B K
ST AR R T B TR L ELRE L ) B 4R EL R U [
B 354, BRI L X 10-DAB & 2 09 5% Wi b 42 Bt
Ji) 5 5 2 (R 4 Ca) 5 RH R B 58 75 TR 1Y 28 BOVE
WZ L ACh) 5 B BUET ] 55 8 7 3 B8 19 38 B4R 5
AN T 25, G 1 22 L (R AR BE /DN L S R 2 R R )
FUELE 4 o) ], &% bl Jn, 45 B3 28 B AR Y 52
I AB>AC>BC,

Content of 10-DAB/%

A Solid-liquid ratio/(g/mL)

B Extraction time/min

Content of 10-DAB/%

A Solid-liquid ratio/(g/mL)

20 25 30 35 40
C Ultrasonic temperature/°C

Content of 10-DAB/%

C Ultrasonic temperature/°C

20 25 30 35 40
B Extraction time/min

B 4 & FEEX 10-DAB & 4 52 00 i i v 1w [ B 55 v 2

Fi

@

.4 Response surface diagram and contour line diagram of the effect of various factors on 10-DAB content
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2.4 MUERWIEAE

R A 1 17 1A A5E F 45 R 43 A7, 45 31 10-DAB 1 5
FEFRBCAE R M L 1 15,14 (g/mL) | 4% B ]
23.2 min AR 40 'C. 256 LRG0 R f iR
A E MBI L 1 0 15 (g/mL) | #2 Bt A 23
min, B R E 40 C ERA A T #E4T 3 KCOFAT 5 R
I 53] 10-DAB - F¥ & 5o 1.18% , 5 iR H
AT, F AR ZE RN 0. 42 %, 45 5% 55 0 137 15 0 18
FHIE  GE B B0 3 11 0 B 2 M L r ik T 28 i R M
IR L.
2.5 EALEHHRAREIA 10-DAB 220

o7 e i TR AU Ak S 1 e A i BT 25 6 AN ) R il
FRAL AN ] SR WAL 5 B A [ 2B AR BRI e 7 4L S AZ v
1) 10-DAB #1472 B, Jf 38 & UPLC #F47 & & 40 #r »
ERME 5-7 Fr~, MIE S AT, BT AL AZ
9 10-DAB & & .5-7 A2 %R 0.79%.,
1.15%.0.69% , 5 &, B Bz & 7 22 = B & (P <
0.05), HIE 6 "%, M4 & 20 10-DAB R
5y TR, HAS ) AR K AR BR 9 B O 41 52 0 10-
DAB & A8 fb#a S5 A1 . N 3 H 03 FF 4R 5L I 8 T %
T AR B AN B S 8 0 Y e, 10,
11 A4 10-DAB R Bk 2 8 i K, Z 5 &2 T R
P, 6.8 10 AEA MR 4L A I A AR & i A S (A
10 A6y, 20510 0.77%.1.03%.0.87% ., 454 M
AL 7.9 A TR s R T T A 2 E
BT , HL 5 52 WK R B A 2 L 5 10-DAB & it
FEAR MR BERE K. BbAh, B IE 7 W1, 10-DAB 42 4F
BEBRESM PO ERFRAE -2 XA HEH
PE2E S R K, P 8AE A M 4L B2 i 10-

1.59 @ Branch
@ Leaf
o
% @ Bark
A 1.0
S
Gt
(=}
3 0.5
(=}
[=3
© %* %

5 6 7
Month

Compared with the leaf parts, * P<C0.05, * * P<C0.01.
Bl 5 N[ SR A B AL 7 40 T AZ H 10-DAB B i Y 52 0

Fig. 5 Effects of different picking parts on the content

of 10-DAB in T. wallichiana var. mairei
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Bl 6 A [l SR MC s 55 X W 5 41 SAZ I o 10-DAB 2 & (1 5 1
Fig. 6 Effects of different harvest seasons on the content

of 10-DAB in T. wallichiana var. mairei leaves
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Fig. 7 Effects of different growth years on the content
of 10-DAB in T. wallichiana var.mairei leaves
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MR A M. M aaE PR EEE S BR
K ALK 0.01% —0.04% 1M 10-DAB # ik 5 T %
Ko B AR & A

TR R84, A W5 W Box -
Benhnken F.0 8 & KR 560 35 R B 7 3 UK 3 K
S Tl )3 7 R AR A5 ) de A Y R BT S S 0N B
1015 (g/mL), 2 Bt [B] 23 min, # = &
40 C, WANITAFEIEH B B AE T 2 40T
PRI 10-DAB &k 0. 546%, ; 25 i 220 £E 453 3] 11y
BAET 24 RN 10-DAB &4 0. 41%,. il
R AR R AR T 24 TEEM
10-DAB &8 W &, o4 1. 18 %, 2 W Al M Fi Br iy 21 &



FEZ,REBE RE .S MEAEZRUEAIELH 0DABRMIZERESENE

K25 TP e A BR B 4R B 10-DAB, Iy HAE 77 07 &
PE AP AR

BIRC A EX LA G2 % 10-DAB 1) & & 42 1k
AT TR HEZEREREMTAGE O EE
(T. yunnanensis) % , AN FRFE IR T & Hb 417 T
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Response Surface Methodology for Optimization of Extraction
Process and Content Determination of 10-DAB in Taxus walli-
chiana var. mairei

LI Yuzhi® " ,SONG Xiaominting,PEI Jin,CAO Zhixing, CHEN Jiang, RAO Hua nan
(State Key Laboratory of Southwestern Chinese Medicine Resources,School of Pharmacy.Chengdu University of Traditional Chi-
nese Medicine,Chengdu, Sichuan,611137,China)

Abstract:In order to explore the optimal extraction process of 10-Deacetylbaccatin [l (10-DAB) from Taxus
wallichiana var. mairei leaves,the content of 10-DAB in T. wallichiana var. mairei was taken as the index,
and the solid-liquid ratio,extraction time and ultrasonic temperature were taken as the investigation factors.
The extraction process of 10-DAB was optimized by single factor test combined with response surface meth-
od,and the content difference of 10-DAB in different picking parts,different growth years and different har-
vesting times was detected by Ultra-high Performance Liquid Chromatography (UPLC). The results showed
that the optimum extraction conditions of 10-DAB from T. wallichiana var. mairei were as follows: the
solid-liquid ratio was 1 : 15 (g/mlL), the extraction time was 23 min, and the ultrasonic temperature was
40 °C. Under these conditions,the content of 10-DAB was 1. 18% ,and the relative deviation from the theoret-
ical value was 0. 42%. The results of UPLC detection showed that the content of 10-DAB in the leaves of T.
wallichiana var. mairei was significantly higher than that in branches and barks,and the annual cumulative
content of 10-DAB was obviously affected by the season,reaching the highest value in October. This study
can provide a reference for the extraction and utilization of 10-DAB in T. wallichiana var. mairei.

Key words: Taxus wallichianavar. mairei ;10-DAB;response surface methodology; single factor experiment;

UPLC method
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