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0lmol-L*
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Table1l Infrared, Raman and SERS spectral data (cm™ ') of shikimic acid and band assignments
Raman Ass gnment IR Assgnment SERS Assgnment
3 043ms CH str 3 483vs 1 539w C=0 str
2 951vs 3 388vs C—=0 str 1 393m
2 905s OH sym str 3 225vs CH str 1 406m
1678w C=0 str 2 881s 1 389m ds(CH2)
1 645vs G=C ring str 2 663m OH sym str 1 329w O (CH)
1441s 2 522m 1273w 6C—O H
1 408w 2 369w CH str 1 067w
1383m 3 5(CH-2) 1 682vs C=0 str 1 072w P (CH2)
1 350m 1 648s C=C sdtr,ring str 1 040m
1323w 3 (CH) 1 451vs 1032m
1288w 8C—O H 1387ms 8 as(CH2) 1038m C—Cstr
1269m 1 351w S (CH) 926m
1 240w CHz twi 1292vs 5C—O H 951m
1186m 5 (CH) 1275vs CH2 twi 949m p (CH2)
1115m W(CH2) 1187s S (CH) 853w yo—C O
1 094m 1129m W(CH2) 793vs
1 070m p(CH2) 1091s 737 C—CO str
1032m C—Cdtr 1 070vs pP(CH2) 694w C—Cstr
928w pP(CH2) 1019 m C—Cstr 665w
905w C—Cstr 930m pP(CH2) 600m 4C00
860m yo— O 862w yo—<C O
831s Yyc—oO H 830vw Yyc—oO H
739s C—CO str 744w C—CO str
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671m C—Cstr 675m C—Cstr
608vw 4C00" 604m 4CO0
573m pPCOO 572w

480s dc—C—<C—<C 548w pPCOO
419w dring 501vw

394m 480vw dCc—C—C—<C
380m T(CH>)
357vw

309m

78vw TC—LC

179m

120s L attice modes

Abbreviations: vs: very strong; s: strong; m: medium; w: weak ; b: broad; sh: shoulder; str: stretching;d : deformation; or in-plane ben-
ding; twi: twisting;T : tordon;Y : out-of-plane bending; W: wagging; P : rocking; subscript s: symmetric; subscript as: antisymmetric; ring
ring structure of shikimic acid.
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FTIR, FT-Raman and Surface Enhanced Raman Study of Shikimic Acid

YU Darrni, ZHOU Guang-ming ", L1 S, YANG Dacheng
School of Chemistry and Chemical Engineering, Southwest University, Chongging 400715, China

Absgtract The authors reported the FT-infrared, and FT-Raman spectra of shikimic acid in solid state and in saturated liquid
state in the present article. The vibrational peaks of each group in the molecular structure of shikimic acid were obtained and as-
sgned, and furthermore, the Raman and IR vibrational shiftsof the corresponding groupsin the molecular structure of shikimic
acid were analyzed and speculated especially. As shikimic acid mixed with slver nanoparticle the SERS active substrate, and was
adsorbed on the surface of the slver nanoparticle, we also obtained the surface enhanced Raman scattering (SERS) spectra of
shikimic acid at different concentrationsfrom 1 0x10° *to 2 0x10 ° mol - L~ !, further more the adsorption state and the ad-
sorption characteristics of shikimic acid, adsorbed on the surface of the slver nanoparticle, were studied and speculated with the
SERS method and the surface selective rule together. Strong Raman signal's were detected in the experiments and each group’ s
vibrations in the molecular structure of shikimic acid were resolved with the combination of FT-infrared and FT- Raman spectros-
copy. From the experiment data, theideal optimized concentrations rangeislower than 1 x10 2 mol - L , among which we could
obtain better SERS spectra. Still , the experimental results suggested that the groupsin the molecule structure of shikimic acid,
such as COO™ , OH"™ , CH2 and 0 on, can interact and be absorbed tightly with the surface of slver nanoparticle, and thisin-
teraction and absorption were mainly through the SERS charge trang er process mechanism of hydroxyl and carboxyl , and SERS
electromagnetic process mechanism of methylene and hypomethyl together with the surface of silver nanopartical. The vibrations
of alkene s C=C bond on the ring of cyclohexene in the molecule structure of shikimic showed no obvious enhancement in
SERS spectra, which indicated that alkene s C—=C bond on the ring of cyclohexene in the molecule structure of shikimic acid
had no effective interaction and adsorption on the surface of slver nanoparticle according to the surface selective rule.
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