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Spectroscopy and Spectral Analysis

ETFIIRYSEBTNEAILIELARBUELESES TS ITEM

s, BrR” . F OB BAT, BER, F A

Lo E B2 PR TET . TR Bk 541006
2. PR BE A Y MBS R TP BT 530003

3. JTPERMERE . TV M 530003

W E M FTIRSOR. 458 ek, i AR 806 07 12 . WT58 8 3 AR 7 40 542 20 A6 3 R AR
K AR B AL A A2 S i 22 57 . S5 R W . (D [ R 2Y b P BN S A2 B i =>0. 004 5 mg W), 7E 1 516,
1371, 1 244, 1 109 Al 773 cm™ ' 4540 oy W e e D S 389568, HL B 3 B P 918 807 IX b ok 458 A 14 0 558 o 7
A2 W BE RS AN TE S s (2% 1 058 FEiis FH Gaussian B BIA KM, ST A GHZUSH 8T
W TR 5 LL S AZ A 7 A T W5 (3) B S ECR M R 5 O B AT R WL T R A T AZ SR AL T R IR R A6 46
MR E A E—E 2SR, BT E ., @MWV A GBS T EA; AR A B . 8 4 W2 T A2 LA

Vol. 31,No. 3,pp656-660
March, 2011

v B R T P T AL LA AR R A R
(A AR p - o

ES 0]

FESES: 0657 3 X EEARIRAD : A

5l

i

LR )E (Tazus) #HY) R 7 IR ARBFEAR, KIEHEY) &
AEAZEE, &N TSR AR TR B ST 2, 1992 E R
FDA #tt 1 3k 97 00 S0 A 47 8025100 BT, 1994 48 4 ) gt
WA VAT W LA . B B A A T . AR
LG AR N B SR B ™A, ARTERRE 5. A L
FEAE B R B T O S BOBT IR IR 7 T A R R, 2 M 2L A
(Taxus media) R &N 5842 B 25 A0 & W o o 40 $080 =, T B9
I 4L B K2 (Tazxus maired) U H A 9y w3 K B P 48 5. B A
G REASRNH 2B ENERS . BT, X F
LGP, BRUA T RY AT & R EZES, K
FR AR5 32 B2 AR P AE P R ROBRH €3 T A R 2 A AN TR
Hb B U7 41 SLAZ N B 0 L A T S A I R IT 0 26 B
M X ey ik BRI, R AT ALBE AR A 4 L R
I ARMERL T 40 2 AZ 25 0 19 PR IT AR . 0 L, 3B FB B4
G ARG FL 20 0 PP T vk . REL A P Y D R
JRA TR X, TR, MR ARSI Tkl T RA
e, RIAE . PR, RUTERS, BT M T &by

Wi B 2010-04-28, EiTHHEA: 2010-08-13
BEL£mA: R BOCT H R 0537017-1D) % B
LEEAE M

BRI EPN -mail: xiyang0687@163. com

FLIEE . 1980 4F A, PR 36 Do [ B2 BE 7 74 AP BT 22 B Bl BT 5 5

FrLh s B3Ry vk . AT LA 23 BT 3T f W0 b 21 S A2 K AR TA) B oz 46

SWWA TG ML S0 a6 IMEied:; M S5
DOIL: 10, 3964/} issn 1000-0593(2011)03-0656-05

MR AE SRS, Gaussian RECILG . B0 8 h 3 7R &b
T T ALES R AR AR G A 1L e L, 0 40 % T 4R
SEBRGIE . I8 FRE AN & A9 B 09, AE A W SR 5T P 2 B
FEEMTY, ARPFIEHA A FTIR #A , 454 S5 %Al Gaussian
PR T YA 0 9T 2 b S 21 5 A2 LR O 41 5AS B 2040 Sk
AIE o I 0 0B 9 o 21 S A2 AN TR A S8 A2 BE A o g, DA OR Ky
£ RS 19 5 53 B L 24 b o et T H R R Do TR R 0 BF 5 0
B AAHEIFRFI PR GAZ RS,

L SRy
L1 (E5H%&
1 %8 . Nicolet FTIR 5700, DTGS # il %%, B F X T
XS105DU (g ¢ ) FE R 2 A0 2 7)) 5 8+ Nicolet OMNIC
7. 3, Sigmaplotll. 0, Origin8. 0; 2§ 5. KBr G4l (R Et i
FEE R AL ARG, AL B Ol F v [ A 4 25 5 2 58 D)
L2 #pRiE

SRR 7 4L B AZ S MR 2009 4F 10 AR AT
PR B LG A AR S, DL RIS R4 2 VG R B 5
FREHREE N TRIE (Tazus) P A Bk . 4> 90 R

e-mail: kdexin367@163. com



4T 657

T AR B« 228 . AT FTIR GG sE .
L3 #SH&5REAZ®

FEAHAE 55 °C T8 48 hy My FEad 200 H . BAFEAE 9 A~ F
B BMERFR L0 mg 5UALHR (1 &) 200 mg TR A BFES 58 43
¥y, RHBEE Y 1 mm 095 W EE A, B8 R L0816
T . B R BEALE = A AR A8, T BCH S 23 1
H R R RS K A B RSV 4 000~400 em ™'
I BER 4 em 'y HIRRE 32 K, HME R H.O A
CO. Wtk

2 R HTHE

21 SMMAREREEMEX S MO E O S RER

508
A5 52K o B EE B R 1 X L AR E 5 B R e A
1725

Absorbance

1742 ' ‘
1 800 1 600 1 400 1200 1 000 800
Wave number/cm™

(a)

Absorbance

W\/\AM/\(\NM\&/J)/\'E'
1371 1244 1lo9 1022

1315 1143 773

S

T T T T T T
1400 1300 1200 1100 1000 900 800
Wave number/cm™

b
Fig 1 Changes of IR spectra(a)nd second derivative spectra af-
ter adding different intensity of standard paclitaxel
sample to T. media

(a): IR spectra; (b): Second derivative spectra

aCa’): T.media + 0 pl standard paclitaxel sample (0. 85 mg -«
mL™1); 6(b"): T.media+2 5 pL standard paclitaxel sample (0. 85
mg+ mL™1); ¢(): T.media+ 5 pl standard paclitaxel sample
(0. 85 mg » mL™1); d(d): T.media+ 10 pL standard paclitaxel
sample (0. 85 mg » mL™1); e(e’): T. media+50 pL standard paclita-
xel sample (0. 85 mg « mL™1); f(f): 40 pL standard paclitaxel
sample (0. 85 mg * mL™1)

1.800~700 cm ' BEA AR G OGS AE . W 1 iR, 405
WEZ5M (B 1a) 6 1 516, 1451, 1 371, 1 244 F1 773 cm™!
S5 Ab 5 RZ B AR A (B 1O A A A S [l e, (HJE: )
JE25A AN TR ok B RS, S WA G R 1516,
1451, 1371, 1 244 F1 773 cm " 25 4b Ay W Wi 58 FE 75 16 R B
B HASMI 50 410 85 mg « mL AT 0. 004 5 mg %
FZBERRHE S I, IR W e A B A L R AR X R IR B
HNEWWAGHELMELENTRAL O 1%, b, #
21 R PR ZL AN L T RS BE A 58 & ST I 58 S T 1) AR AE IR
FELLAN R B, LA I S B aIrR W, M5 E K20
FR&RTE 1371, 1315, 1 244, 1 143, 1 109, 1 070, 1 022 Fl
773 e AR Ab YA R A T 7 W RS BRI 25 S OR O E 3
em™'SEFED . W HE, #1371, 1 315, 1 244, 1 143, 1 106,
1070, 1 022 F1 773 cm ' 45 AL BRFIE (9 01 35 WO B, BE A A
TS AZ BV BE (W B I TR . BT, B S g P 1315,
1244, 1143, 1106, 1070, 1022 F1 773 cm™ ' 25 W {7 & (14 I
S AT LA A B 1 1 AR
22 EBMTMEALEMIIRIERELESH

K2R WA AN —ga s eigi, mE
Al 7E1800~700 em™ ' BLyu . IR G AZ W LL AR B L
BOEMRL, A M R BT R BT, ZH A R RN
0. 994, KHAPIFNLL T AZ 1Y 32 ZE Ak 2% B4 ¥ LB AR L. L A&
B hh g, B 1 800~900 cm !5 900~ 400
em RS, BB AL I T 10 AN (4D g, 8
WU T Jg e 1 740 em T BFIE R BESE C=0O b 47 IR
U5 1619 em ' HHE R B COO— ¥ 2 %) B 1 45 8 2 ki %
P C=C M#EIRSh; 1375 Fl 1 247 cm ' B i 28 2R R
3175 1 059 em™ ' BT A W O BRI 4R, RFFR YR C—OH
M iR 3 o S Uk BT TP W A b L AR
FERSTHE RIS MIRS . Rt DN L, a5
whEsRLZK (=0, (=C, C—0 K4, 545t
YA R Rl V/ES N

1619.9
1 058.7

Absorbance

1 800 1 500 1200 900 600

Wave number/cm™
Fig 2 FTIR spectra of T. media and T. mairei

a: T.media; b: T. mairei
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Fig 3 Curve fitting of T. media and T. mairei

among 1 200~900 cm™'

(a): T.media; (b): T. mairei

Table 1 Relative decomposed band areas between T. media and

T. mairei after curve fitting under 1 200~900 cm™'
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e PR [E:

1 956 8 28 1 -

2 986 12. 39 2 959 8 10
3 1012 19. 03 3 993 15. 47
4 1037 20. 35 4 1028 27. 14
5 1068 32. 08 5 1065 3179
6 1107 25. 74 6 1106 24. 59
7 1142 15. 48 7 1141 13. 65
8 1167 13. 25 8 1166 11. 76
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Fig 4 Second derivative spectra of

different parts of T. media

a: Root; b; Stem; c: Leaf

Table 2 Main relative decomposed band areas from different

parts of T. media after curve fitting

R Wi i Ty R

s " = it

957 7. 31 8 30 12. 14
1013 18 17 19. 03 34. 20
1069 30. 60 30. 79 32. 18
1107 23. 41 25. 74 28 74
1142 14. 73 15. 49 24, 35
1166 12. 46 13 25 22. 80
1244 14. 93 14. 93 19. 05
1 315 12. 17 12. 97 16. 21
1375 14. 01 9. 82 16. 86
1441 11 23 10. 15 13. 03
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Analysis and Evaluation of Taxol Contents in Different Parts between
Taxus media and Taxus mairei Based on Fourier Transform Infrared
Spectroscopy

KONG De-xin', HUANG Xiyang'* , LI Feng'®, JIANG Shui-yuan', HUANG Shu-shi’*, LI Hong'
1. Guangxi Institute of Botany, Chinese Academy of Sciences, Guilin 541006, China

2. Lab of Biophysics, Guangxi Academy of Sciences, Nanning 530003, China

3. Guangxi Academy of Sciences, Nanning 530003, China

Abstract In the present study, combined with external standard method. second derivative as well as curve-fitting equation, the
infrared spectroscopy techniques were applied to research the discrepancy of paclitaxel content among different parts of them re-
pectively as well as the differences of infrared spectral character between Taxus Media (T. Media) and Taxus Mairei (T.
Mairei). The results showed: (1) The band around 1 516, 1 371, 1 244, 1 109 and 773 cm ' was markedly enhanced when pa-
clitaxel standard sample was added by more than 0. 004 5 mg to original traditional Chinese materials, in addition, in infrared fin-
gerprint area, the second derivative spectra show that there was good corresponding peak between traditional Chinese materials
and standard paclitaxel sample around 1 371, 1 315, 1 244, 1143, 1106, 1070, 1022 and 773 cm™ ', furthermore, the intensi-
ty of above character band would increase accompanying with increased standard paclitaxel sample. So. the band character
around 1 371, 1 315, 1 244, 1143, 1106, 1070, 1022 and 773 cm ' could be used to evaluate paclitaxel content of T. media
and T. mairei; (2) Around 1 800~700 cm ', IR spectral features suggest that two kinds of Chinese yew had quite similar in-

', the result demon-

frared vibration character, but when Gaussian function was applied to decompose the band around 1 058 cm ™
strated that the T. media were decomposed with 8 while T. mairei were only decomposed with 7 component bands. (3) Second-
derivative and curve-fitting equation analysis demonstrated that there were certain differences of paclitaxel content between T.
media and T. mairei as well as different parts of them. Specifically, the paclitaxel content of T. media was higher than T.
mairei » while the paclitaxel content in leaf of T. media was highest, on the contrary. the paclitaxel content in root of T. mairei
was highest when comparing the content among the different parts of T. media and T. mairei respectively. Therefore, above

methods could be quickly analyze and evaluate the differences of paclitaxel content between T. media and T. mairei as well as

the different parts of them.

Keywords Taxusmedia; Taxusmairei; Paclitaxel; Fourier transform infrared spectroscopy; Curve-fitting analysis; Second de-

rivative analysis
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