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Abstract: This research aimed to establish an analytical method for the quantification of 10-deacetylbaccatin Il ( 10-

DAB II) and Taxol in Taxus yunnanensis. The method of matrix solid phase dispersion coupled with high performance
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liquid chromatography ( MSPD-HPLC) was used for the respective quantification of 10-DAB Il and Taxol of T.
yunnanensis. The influences of various parameters were investigated , including 12 types of solid-phase dispersants (silica
gel, florisil, acid alumina, neutral alumina, alkaline alumina, C, C4-ME, C-G1, C,-HC, Diol, Xamide, Xion) ,
the mass of the dispersants, and the type, concentration, and volume of the eluent on the analysis of the two
components. After optimization of these conditions, the methodology was validated. Additionally, a comparative analysis
was conducted with the conventional ultrasonic extraction and hot reflux extraction pretreatment methods to ascertain their
effectiveness of our novel method. The results were as follows: (1) Among the 12 solid-phase dispersants examined,
alkaline alumina yielded a superior extraction detection rate for 10-DAB Il and Taxol when used in a 3 : 1 ratio with the
sample mass and 6 mL of methanol as the eluent. (2) The developed 10-DAB Il and Taxol analysis method in T.
yunnanensis demonstrated that excellent linearity (r=0.999 9) with limit of detection (LOD) and limit of quantification
(LOQ) for 10-DAB Il and Taxol ranging from 0.023 9 to 0.030 1 g - mL"' and from 0.142 to 0.178 wg - mL™",
respectively. The average recoveries of the target analytes varied between 93.6% and 109.0%. (3) A comparative
analysis revealed that negligible differences in extraction detection of the two taxanes between the three methods.
However, the MSPD method stood out due to its lower solvent consumption, simple operation, short analysis time and
high purification efficiency, making it more suitable for the rapid analysis of T. yunnanensis raw materials. Therefore,
this study presents a rapid and efficient analytical method for the extraction and analysis of 10-DAB Il and Taxol in

T. yunnanensis, using alkaline alumina as a dispersant, providing a significant contribution to the quantitative analysis of

taxanes in this species.
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Fig. 1 Effects of different adsorbents on extraction yield of target analyte (A) and
chromatograms of Taxus yunanensis extract with different adsorbents (B)
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Fig. 3 Extraction yield of target analytes (A) and chromatograms of

Taxus yunnanensis (B) extract with different elution solvents
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Fig. 4 Effects of elution solvent concentration on extraction yield of target analyte (A) and

chromatograms of Taxus yunnanensis exiract with different elution solvent concentrations (B)

2.3 RAERTAE AL

LR AL G AR S SEIR RE i, HR A T Ak
J5 1 MSPD 5 44 [l 37t $5 Bk |88 75 42 BV 1) 4 bt
EALOLFR 3, fER 3 AT, 3 Bl Ak BT Ik X 10-
DAB I F1 Taxol [ %% UKy ) &t TG b 5 25 55, (H &
MSPD 754 e F P AL FT 6 mL HEE 20 min
RIFT 58 B, MSPD & 5 W F A% 48 J5 1 46 L, MSPD

TEARAETRT B R IO 0] A RE I A, B B Y
I A5

3 W54 ®

FERD Y RTAL B AR X R IR =W & B A &
FEREEMMEH, AR SCHARE L A2 S A2 4



1048 |1 I G/

44 ¥

—=—10-% L SE BRI 10-DAB T
—e— 4L K2 Taxol

././'——'\_/-

N
3

W
1

~
H

(98]
L

[\S]
1

L

FEEUK I B Extraction yield (mg-g™) N

(=)

2 4 6 8 10 12
YEEFIAKFL Volume of elution solvent (mL)

=]

% 3% & Absorbance (mAU)

0 5 10 15 20 25 30 35 40 45 50 55 60
I} ] Time (min)

hﬁﬁﬁiﬁ% a. 2 mL; b. 4 mL; c. 6 mL; d. 8 mL; e. 10 mL; f. 12 mLO 1. 10—%&%%5%% ]]I; 2. %%ﬁ%o
Eluent volume of methanol; a. 2 mL; b. 4 mL; ¢. 6 mL; d. 8 mL; e. 10 mL; f. 12 mL. 1. 10-DAB 1IIl; 2. Taxol.

5 EEFAERANBIRSTYEIRRHEZE(A) MARGREG TZEIELZERYEIEE(B)

Fig. 5 Effects of elution solvent volume on extraction yield of target analyte (A) and chromatogram

of Taxus yunnanensis extract with different elution solvent volumes (B)
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Table 1 Regression equation, correlation coefficient, LOD, LOQ and linear range of two taxanes
“hu Ee g}, B
Lty R . i iR S
Compound Regression equation 4 Q 4 mear rdglge
(pg-ml?)  (pg-mbl?)  (pg-ml?)
10-2 £ BEHE LR 5= 1T 10-DAB I y= 1.96 x 10’x + 1.18 x 10’ 0.999 9 0.030 1 0.178 1~10
AL EE Taxol y =2.49 x 10°x + 1.65 x 10° 0.999 9 0.023 9 0.142 1~10

F2 2HECKREUSYHMREKEMBNIRERE (n=3)

Table 2 Recoveries and relative standard deviations of two taxanes(n=3)

&Y JFA & JIA i IUEES s ENES AER A T e 22
Compound Background (ug) Added (pg) Found ( ug) Recovery (%) RSD (%)
10-K B AR 55.9 25.7 76.4 + 0.025 93.6 2.3
10-DAB 1l 50.2 108.6 + 0.012 102.4 1.2

100.8 170.8 + 0.044 109.0 2.6
YA 7.5 4.2 12.1 + 0.002 102.6 3.2
Taxol 8.6 16.0 + 0.003 99.4 2.7

12.4 19.6 + 0.001 98.5 2.1

AL A YAk By 3240 45 HE 7 B UL ( Wianowska
et al., 2009) H LA P2 HC(Li et al., 2009) 45,
BB ELA A DL T AR B iR 2 BOSOR AR
SEER S ANTE F T AL A RS e PR i Ay
M. MSPD 1EA T 52 24 3 i v S a3 o0 A 1Y

RPAR BT 35 , HA fif o PR | 28 B0 30 OR S5 DI sl (VL
B4R, 2020) , 5L GET7 AH HL, T FE I 8] S, A HR

e o [ AR 23 BIR) 2 52 0 b A 0 v 1 0
HEAER, WL o O AL RS AR @3 23 BIOR) (i
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Table 3 Comparison of different methods for determining the yield of taxanes in Taxus yunnanensis

HEHOR A

Extraction yield (mg - &) FE pagiilhy PRI ] A A v

DiReS . yie &8 Amount of Amount of Extraction i 2=
Method . ’ L ampl Ivent ti RSD

et 05 LB FE s wwle et time D

10-DAB TI i

L S5 361 4H 43 1K 5.47 + 0.091 0.78 + 0.009 0.25 6 <20 1.7
Matrix solid phase dispersion
FAE] I H H 5.42 + 0.074 0.70 = 0.003 0.25 25 60 + 3 1.3
Hot reflux extraction
8 7 AR 5.44 + 0.073 0.73 + 0.008 0.25 25 60 1.2

Ultrasonic extraction

Ji AR R B A ) | RORE 3 1BOR) (B
C 1 A HE BT ) FIHT 20 50 G, FCAR s BHUAS [], of A
fih PR B P AN T (3, 2020) o AL MISPD 343
BCIURLT 6 25 3 0T DL Y, T A 35 R X B BR
G Wy At e T RO €0 35 EURE, 23 A 5L PR ET
e IE AR U P Y Si-OH 5L A 51 & Wb
YA 1 3 A1 (-OH, -NH) JE iU A ¢ (F ik i,
2015) , HAL Ak R HILIC X TS kG
YRR B AR T O A 1% TR} 3 B I PR AT RE S
HILIC JEURE X 5 Al e 5 DT W B e ) i, /R T AL B
SR A 2 R T DA G (TRig R
85,2016) AN 3E A RS A2 S S I
Ve, AL R — 2 sE . BT, &
SR 3 OB R /N b FE i I ( Kristenson et al. |
2006) A] I T A 2 5% B g | B 58 B SRR i 20 A
( Sanchez-Brunete et al., 2007) , H: W ffl ¥4 fE I 8
i HA KRB pH AT (BRI ,2020) , TEASBESE
SRR 35 2o A% v e B, TE AR € 335 SEDRL v g v 48 Ak
ERXT 10-DAB LA Taxol 44 H & T HAth 1E A4H 43
R, O B2l How 4 Ak 5 10 R A O v
H B, AT RS 5 B AR 1 5 RE 8 SN 1 b W
AU mmREm LG EREA L, H
HT, BB B A AR A Ry 0 B3GR X 21 A2 AT Al 2R
WA E  ARBF TR A RO HTE R e KL &Y
2 s Fr e it —E M S%

A3 BOR) 5 R Al B LU AE S s e H bR S P AR
SRURG: H 0 o PR R HE L 81 R AR AR A O R D
SE L HEAT IR AT, 0 Chu %5 (2017) 8y T RT3
5 [ AR 43 BRCAR B AR 15 78 Z80H0AR €535 00 A TR ¥
AR R 2R A& W 0 43 B 5 v, 78 TR 1A
5r8GR B ey 1 2 BRI, 2 BT A

i, ARMFITIEPERE S B E R 0.25 ¢, kA A
BRI 0.75 ¢ BF, B FR 43 BT 9 T 8 43 507 52
G B L5 e B, 18 B G i HE BOGRR |

5 [ AH 43 B IO o R Y 3 R T L
% R B AR 4 T W 5 4 B0 R B T AR R TT
R FH B — SCE IR A A HLIA ) (BRSH,2015) , AT R
FH/KAE R BE M3 ( Bogialli et al., 2006) . TEABFSE
W IR THEE OGR4 R R
SR H Rk A P47 U, I ST A5 R R BT
FE 3G A TR A2 B2 G W I Ve G, 8 B FH e
AT NG A AR AT A e R G, T
ZEH R PRI AARR ok B A DR R X B R 43 i
PR HH 2 7 A R ), SCRR T T TR R AR BT
4~25 mL 8 N BB 4 H bR o3 8 4 38 e 9 Dk i
ok, il Salemi 45 (2012) 5% FH 3t 5 [ 4H 43 %
TR A SO T — TR RS T 2 X R Y 16
P DL 25 B HAls AR W b A7 & e M . AW 9E
SRR, L 10% C o 1 fE B R 4 50, 8 mL &
Pi-1EC e R BERER, B bRtk th A s, A
WFFELL 6 mL H BEVEL, 76 19 8 W A iy Sk -, H
FAb A 1l 15 30 52 = ARG

AR SC IR AL S 4 B, 6 mL FE B Ol Uk
JBRFA) R S 5 A RGN B BT L R 1 s 3 S SR [E A
FEELSA  #57 T MSPD-HPLC [6] BN & = B 41 0
£ 10-DAB T A1 Taxol B9 3 #r 7 1, 31 Ho i i b
AT, UE BB AU A B A by I AR IEDRE 76 56 5 [
FHZE T TR Xt S A2 e 24k 5 ) B A VAL R s 4R
Y, 3R BT 125 2 52 86 6 HEn] A7 ik 47 8 51F 36
By ik OR i, B A fE— e B N B
RIFMEEXR, EATama b hEERE%E
RS S TR
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