1508 - Chinese Traditional and Herbal Drugs 40 9 2009 9

[12] , , . LuYing extract [J]. Yakugaku Zasshi, 2005, 125 (6) :
[J]- , 2008, 31(11) : 16951698 509-515
[13] XiJ, Chang Q, Chan C K et al. Formulation development [18] , , . d
and bioavailahility eval uation of a self-nanoemul sfied drug de- [J31- , 2005, 27(7) : 809-811
livery system of oleanolic acid [J]. AAPS Pharm Sci Tech, [19] , , , . HPLC
2009, 10(1) : 172-182 [J3]- , 2001, 24(8) :
[14] , , .. 584-585.
[J]- , 2008, 43(1) : 71-75. [20] , , .
[15] Sasaki K, Yonebayashi S, Yoshida M, etal. Improvement in [J]. , 2008, 11(4) : 255-257.
the bioavailability of poorly absorbed glycyrrhizin via various [21] Hilgendorf C, Spahnrlangguth H, Regardh C G, et al. Caco-
non-vascular administration routesin rats [J]. IntJ Pharm, 2 versus Caco-2/ HT29-M TX Co-cultured cell lines: permea
2003, 265: 95102 bilities via diffuson , indde- and outsde-directed carrier- medi-
[16] JeongD W, KimY H, KimH H, et al. Doselinear pharma ated transport [J]. J Pharm Sci, 2000, 89(1) : 6375
cokinetics of oleanolic acid after intravenous and ora adminis- [22] Nollevaux G, Devillé C, B Moudij B, et al. Development of
tration in rats [J]. BiopharmaDrug Dispose, 2007, 28: 51- a serumrfree co-culture of human intestinal epithelium cell-
57. lines (Caco-2/ HT29-5M21) [J]. BMC Cell Biologe, 2006,
[17] Liao Q F, Yang W, Jia Y, et al. LCMS Determination and 7:20
pharmacokinetic studieson ursolic acid in rat plasma after ad- [23] , . Caco-2
ministration of the traditiona Chinese medicina preparation [J]. , 2007, 42(16) : 1201-1204.
( , 610064)
:R28 A :0253-2670(2009) 09-1508-04

Terahertz time-domain spectroscopy and itsapplication prospects in Chinese materia medica
LIU Xinghao, SHI Qi-wu, ZHAN GJian, FENG Xiujun, L IU Xiao-jie, HUAN G Wan-xia
(College of Materias Science and Engineering, Schuan University , Chengdu 610064 , China)

Key words: Terahertz; Terahertz time-domain spectroscopy; biologicad macromolecule; Chinese
materia medica; fingerprint

0.1 10 THz(
, 3 mm 30M m) , 20 80

1 1 ’ ’

, “ " (THz gap)

“ n[1]

[2]

* :2009-03-06
: (19819, , s ,
Tel/ Fax:(028) 85405781 E mail :liuxh555 @yahoo. cn
* Tel/ Fax:(028) 85405781 E mail :huangwanxia @126. com



Chinese Traditional and Herbal Drugs 40 9 2009 9 . 1.

[4]

1
20 80 AT&T Bl
IBM Waton
[5.6]
1 [71 ,
4
ST
HEB  THz BHE
R ENEE
&,
WA ZP N
N n N
ST anEmERV
BB
&7 B
RS
lmﬁamm BB KR K RE

1
Fig.1 Typical Terahertz time domain spectroscopy sysem

[8 10]

[11]

THz
(1) ,
3 THz 1x10*,
@)
Kramers Kronig
(3) : 1
THz 4 meV ,

( ) ( )
2.1
Taday [ L-
1.75 2.5 THz
Miyamaru ™ L- L- 0.1 3.5
THz ) L- 4 ,
0.96 1.912.08 2.70 THz ; L-
. 2.72 THz ,
,Miyamaru
L- [14,15]
, L-
yu 0.2 2.0 THz
, 1.435 1.842 THz
[17]
Kutteruf  [*®
, 298 K , 77K
[19]
0.2 1.4 THz )
2.2
Walther 2! a-D- B-
D , 300K 10K 0.2
4.0 THz , 3

[21]

B-D- 0.3 3.0 THz



2. Chinese Traditional and Herbal Drugs 40 9 2009 9
3
[22] D D
D- D- ) , f '
0.1 2.0 THz , ,
2.3 DNA :DNA ,
4 ,
3 )
,DNA
s DNA 4 ,
DNA
3
Markelz %! ;
DNA ,
0.1 2.0 THz Bruchersafer [ , 3
DNA DNA) , (9l
Brucherseifer 3
) DNA )
30]
Fischer [# 4
(A) (G (T) 0.5 4.0
THz dA dG dC , )
dT 0.5 3.5 THz , )
(DFT) ' )
Shen ' '
4 290 K , 0.2 3 ’ d
THz , ( ) ,
2.4
, ) 3 3
[27] 5
[1] , , .
' [J]- , 2002, 33(11) : 961-963
[2] () [S] 2002
[28] [3] ) , . “ " [J]
, 2007, 38(7) : 1105-1107.
0.3 1.65 THz (4] [(M]-

(5]

, 2008

Auston D H, Cheung K P, ValdmanisJ A, et al. Cherenkov



Chinese Traditional and Herbal Drugs 40 9 2009 9 3
radiation from femtosecond optica pules in eectro-optic [18] Kutteruf M R, Brown C M, Iwaki L K, et al. Terahertz
media [J]. Phys Rev Lett, 1984, 53(16) : 15551558 spectroscopy of short-chain polypeptides [J]. Chem Phys

[6] Fattinger C H, Grischkowsky D. Terahertz beams [J]. Ap- Lett, 2003, 375: 337-343
pl Phys Lett, 1989, 54(6) : 490-492 [19] , , .

[7] , , . THz [J1- [J]- : ,

: , 2003, 24(3) : 17-25 2008, 26(3) : 347-350.
[8] Duvillaret L , Garet F, CoutazJ L. A Reliable methodfor ex- [20] Wwadther M, Fischer B M, Jepsen P U. Noncovalent intermo-
traction of materia parameters in Terahertz time-domain lecular forces in polycrystalline and amorphous saccharides in
spectroscopy [J]. | EEEJ Sel Top Quantum Electron, 1996 , thefar infrared [J]. Chem Phys, 2003, 288: 261-268
2(3) : 739-746 [21] , , .B-D
[9] Duvillaret L , Garet F, Coutaz J L. Hightly precise determi- [J]- , 2008, 28(4) : 721-725
nation of optical constants and sample thicknessin Terahertz [22] , , .
time-domain spectroscopy [J]. Appl Opt, 1999, 38(2) : 409 [J]- B , 2005, 35(6) : 441-445
415 [23] Markelz A G, Roitherg A, Herlwell EJ. Pulsed Terahertz
[10] Dorney T D, Baraniuk R G, Mittleman D M. Materia pa gpectroscopy of DNA, bovine serum abumin and collagen

rameter estimation with Terahertz time-domain spectroscopy between 0.1 and 2.0 THz [J]. Chem Phys Lett , 2000, 320:

[J]. J Opt Soc Am A, 2001, 18(7) : 1562-1571 42-48
[11] THz [24] Brucherseifer M, Nagel M, Bolivar P H, et al. Label-free

[D]. : , 2003 probing of the binding state of DNA by time-domain Tera
[12] Taday P F, Bradley | V, Arnone D D. Terahertz pul se spec- hertz sendng [J]. Appl Phys Lett, 2000, 77 (24):

troscopy of biological materials: L-glutamic acid [J]. J Biol 4049-4051

Phys, 2003, 29: 109-115. [25] HFscher B M, Walther M, UhdJ P Far-infrared vibrational
[13] Mayamaru F, Yamaguchi M, Tani M, et al. THZtime do- modes of DNA components studied by Terahertz time-domain

main spectroscopy of amino acids in solid phase [A]. spectroscopy [J]. Phys Med Biol , 2002, 47: 3807-3814

|EEEL EOS CL EO [C]. Washington: Optical Soc of Amer- [26] Shen Y C, Upadhya P C, Linfiedd E H. Temperature-de

ica, 2003 pendent low-frequency vibrational spectra of purine and ade-
[14] , , , THz nine [J]. Appl PhysLett, 2003, 82(14) : 2350-2352

31 , 2005, 22(1) : 90-93 [27] . , . THz
[15] , , . [3]- , 2005, 54(9) : 4124-4128
[31- , 2005, 50(21) : 23482351 [28] , . . THz

[16] YuB,ZengF, Yang Y, etal. Torsonal vibrational modesto [J]- , 2006, 6: 450-453

tryptophan studied by Terahertz time-domain spectroscopy [29] . (THz) [D].

[J]. BiophysJ, 2004, 86(3) : 1649-1654 , 2004
[17] , . [30] THz

[J]- , 2005, 54(7) : 3094-3099. [D]. : , 2005
2010
1982 , “ ( )
“ (cA) (ASFA)”
A4 ,60 10 60.00 , :24-57, :BM1277;
: 101 1266071
: (0532) 88083130 1 (0532) 88083130
:qdhaiyeo @public. qd. sd. cn :http :// www. chinainfo. gov. cn
2010
, 16 80
12.00 , 288 15,30 , 3850, :M65-38 ,
( shttp :/ / www. zgyyyx. com) 155 (

430014) ; :027-82836596 ,82809190 ; :027-82836596 ; E mail :pharmacy @vip. 163. com



