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Rapid Extraction and Determination of Chlorophyll Using Ultrasonics

Shang-Tzen Chang,"” Sheng-Yang Wang,” Ting-Feng Yeh” and Chi-Lin Wu?

([ Summary )

The purpose of this study is to establish a simple method for chlorophyll extraction using ultrasonics. The leaf
chlorophyll of Cinnamomum camphora was extracted with acctone, DMF, or DMSO using ultrasonics. The chlorophyll
extracts were anaiyzed with a UV-Visible spectrophotometer. The spectroscopic characteristics of 3 chicrophyll extracts
were compared and chiorophyll content was quantified. The experimental results demonstrate that extraction of leaf
powders (particle diameters smaller than 0.7 mm) with DMF by ultrasonics for 3 min is a tapid, convenient, and effective
method fer extracting chlorophyll. Compared with the absorption positions of chlorophyll in acetone, a bathochromic shift
was observed at the absorption peaks of chlorophyll in DMF and DMSO. The chlorophyll contents extracted with DMSO,
80% acetone, and DMF were 1.765 mg/g, 2.061 mg/g, and 3.628 mg/g, respectively.
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method, bathochromic shift.
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Table 1. Equations for quantitative determination of chlorophyll extracted from the leaf of camphor tree

{(Cinnamomum camphora)

Solvent Chlorophyll a Chlorophyll b Total chlorophyll Reference

DMSO 14.85A466-5.14 A543 25.48A413-7.36 A6 7.49A66+20.34A6;  Bames et al, 1992

80% Acetone 12.58 Ags2-2.93 Asaz 21.14A643-5.09A562 7.49A65:+18.21As33  Bamnes et al, 1992
DMF 12.70Ags4-2.93 Asas 20.70A443-4.62 Ages 8.08Agsat17.90As3  Inskeep and Bloom, 1985

Note: The wavelengths used here are the absorption maxima for chlorophyll a and chlorophyll b in the UV-visible spectra

of the leaf extracts of camphor tree.
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Fig. 1. UV-visible spectra of chlorophyll of camphor
tree (Cinnamomum camphora) leaf obtained
by using ultrasonics (a); centrifugation for 15
min (b); centrifugation for 3 min (¢); and
grinding (d).
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Fig. 2. UV-visible absorbance spectrnm (a) and the
second derivative spectrum (b) of chlorophyll
of camphor tree (Cinnamoruun camphora)
leaf using ultrasonics in acetone.
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Table 2. Changes in the color parameters of leaf of
camphor tree (Cinnamonum camphora) after
chlorophyll extraction in acetone by
ultrasonics

Specimen L* a* b¥* Y+

Fresh leaf 358 -4.8 124 41.0
Extracted leaf” 51.9 11.1 214 73.5

powder

Note: L*: value on white/black axis; a*: value on red/green
axis; b*: value on blue/yellow axis; Y1*: value of
yellowness index.
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Table 3. Effect of different solvents on the spectroscopic
characteristies of chlorophyll extracted from
feaf of camphor tree (Cinnamomum camphora)
by ultrasonics
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Table 4. Chlorophyll content of camphor tree
(Cinnamomum camphora) leaf extracted
by ultrasonics using different solvents

Units: mg/g
Wavelength, 1 Optical  Shift (A A ) Total
Solvent o density o Solvent Chiocrophyll a  Chlorophyll b Chlorophyll
662 0.241 - DMSO 1679 0.086 1.765
643 0.082 -
Acetone 455 0322 ] 80%Acetone 1745 0316 2.061
434 0.493 - DMF 2279 1349 3628
664 0.326 +2
643 0.177 -
DMF 460 0,452 +5 B FEbE HETESFRESE - 4 - Inskecpit
436 0.635 ¥ BloomfyFAZ(1985)IREE + St ETEEREAE T RIEH
666 0.203 +4 FEME &8 LEREAFRERRIIERFEX
DMSO 643 0.064 - wlssE R, MTEEAEERE - A&k
462 0.256 +7 LR E RS I Fb AT 662
437 0.409 +3

D Compared with the related A value in acetone.
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Fig. 3. UV-visible absorbance spectra of camphor tree
(Cinnamtomum  camphora) leaf extracted by
ultrasonics in DMF (a); acetone (b); and DMSO (c).
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