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Resonance Raman Spectra from Intact Plant Tissues

by Micro Raman Scattering

(micro Raman scattering,resonance Raman scatteringintact plant tissues)
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(Received September 8, 1993)

Micro Raman scattering has been performed with high resolution (~3em™!) on intact
plant tissues such as spinach, mandarin orange and apple. The incident light beam of
488.0nm from an argon-ion laser is focused into a spot with the size of 1~5 um on
the live samples. The obtained Raman spectra are of high quality and contain several
resonance-enhanced peaks caused by lattice vibrations of [-carotene in the frequency
range of 700~1800cm ™., The observed peak frequencies are found to be independent
of the tissues within the experimental resolution, These experiments with high resolution

demonstrate ‘that it is possible to make a quantitative comparison of micro Raman

31

spectra among various points in a tissue or between different tissues.
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Fig.1. Basic principle of micro Raman

scattering.
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Fig.2. Micro Raman spectra from a green

part in a live spinach leaf.

b

3. EBRERLER

K23+t o vy vDEQHHS <27 b LE
FTo BHL—F—D2#y + BEDRBOEEHH
D, BR25umThH%, ZOMNEIREE (3) oth
RBTEHLB->TWBERTH S, Bohrs<v VR
7 bV, REROWED ITHANTSNE, SHEkE &
bW FH1158cm ™! & 1526cm T DRIBICA X 1S
E— 708, 725 1006cm ! & 1189em T Hic/hE S
E— s BN TWS, 51T, 960~970cm ' {4581
FOE—IBRA S, BE, WYL v XOREER%E X100
KLk &icd, FAHOR~R7 P ABE SN,

Fo LYy yOEITE, iABBOVEROEY MRS
5. X4iE, Z2oFnhobotesw v AT PAT
B3, K2TRATVWAESEDY v+ =71 — 2 254
A, TRy 2759 VEBE-TWS,

I VORA (K) OEFEMS v A7 P LERS
WORT . BEL—F—DX Ky FRIZH5umTH S,
4EDS 4 vHEBRIEN S,

K6ix, VYyITORROENHWNARY F2BHT
THEONEERS < VAR PAVAEET, Ny 205
DY ROUNCER-T, 22D E— 7 S 1005cm !
& 1159em T ORIBIRRA B, M7 1RY Y ITDHRVEE
DODEEM S v v ARY M VERT BEATEVA,
3EDODE—-IBRZ B,

IS DY OEDH/NIED SRl hiz 5 <
VE— I DIREMER LICE LD, BT, HE
Dicdic, BEO</7oiRs< vEELIcL-TELON
fe=vVveb=tb, BEUB-A0F D n-~F
Y VIR S DB S < v E— 2 DIREMMSOE T H

Fig.3. Photograph of a spinach leaf irradiated
by an incident laser beam. The irradiated ‘
part is represented as a white circle of
radius ~2.5 ym.
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Fig.4. Micro Raman spectra from a yellow
spot in a live spinach leaf.
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Fig.5. Micro Raman spectra from live
mandarin flesh.
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Fig.6. Micro Raman spectra from live apple

flesh.
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Fig.7. Micro Raman spectra from live apple-

skin.

Table I. Frequencies of the observed resonance—
enhanced Raman peaks from intact
plant tissues.

Sample Frequency (cm™!)

Spinach leaf® 963 1006 1158 1189 1526

Apple flesh® 1005 1159

Apple skin® 1007 1159 1527
Mandarin flesh® 1007 1159 1195 1527
Carrot root® 965 1005 1159 1527

Tomato fruit® 963 1007 1158 1198 1523
961 1006 1158 1193 1527

B -carotene in
n -hexane®

) Obtained by micro Raman scattering in this
work,
® Obtained by normal Raman scattering. V
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