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Simultaneous Determination of Chlorophyll Degradation Pigmehts
by High Performance Liquid Chromatography

Naocko YAMAMOTO, Ryousuke IMAI, Mayu OHUCHI, and Toshio MAKI

A simple and rapid method for quantitative determination of four chlorophyll degradation pigments
(pheophorbide-a, pyropheophorbide-a, chlorin-es, methylpheophorbide-a) in green vegetables has been
developed, using high performance liquid chromatography. Their pigments in green vegetables were
extracted with methanol containing 1%-acetic acid by using a homogenizer. The methanolic extract was
centrifuged and the surpernatant solution was cleaned up by using a Sep-Pak Cis cartridge with
methanol-0.025M ammonium acetate mixture and acetone (90:10 v/v) as an eluant. The eluate was
separated on Ascentis Express Cis reversed phase column, with methanol-0.025M ammonium acetate
(95:5 v/v) as a mobile phase. Their pigments were determined at 360nm and calibration curves showed
linearity at 0.5~30pg/mL. The determination limit of their pigments was 0.5ug/g in the sample. The
recovery rates of their pigments from green vegetables at 1.0 and 50pg/g ranged from pheophorbide-a
82%~85%, pyropheophorbide-a 93~99%, chlorin-es 64~79%, and methylpheophorbide-a 88~101% ,
respectively.

The above proposed method was applied to the rapid monitoring of chlorophyll degradation pigments
in green vegetables. Although no chlorin-es was detected, pheophorbide-a, pyropheophorbide-a, and
methylpheophorbide-a were obtained at the levels of n.d.~194pg/g, 0.71~427pglg, n.d.~39.3ng/g,
respectively in ten commercially available Nozawanazuke and Takanazuke.
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Figure1 High Performance Liquid Chromatogram of

Standard Solution.
Operating conditions: column; Ascentis Express Cis
(4.6mm 1d.x150mm 2.7um), mobile phase;

methanol-ammonium acetate (95:5 v/v), flow rate;
0.6mI/min, detection wavelength; 360nm.
Peaks; 1,PB-a; 2,PyPB-a; 3, Chles; 4, MePB-a.
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Figure 2 Typical Chromatogram of Extract from

Nozawanazuke.

Operating conditions were the same as described in
Figurel.

Peaks; 1,PB-a;2, PyPB-a;4, MePB-a.
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Figure 3  Typical Chromatogram of Extract from
Takanazuke.
Operating conditions were the same as described in
Figurel.
Peaks; 1,PB-a;2, PyPB-a.
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Table1l Four chiorophyll degradation pigments contents of commercially available Nozawanazuke
and Takanazuke

sample PB-a PyPB-a Chl-es MePB-a
(ug/g) (ng/g) (ngle) (ng/®)

nozawanazuke 1 leaf 814 174 nd.* nd.
stem 2.68 1.38 nd nd
nozawanazuke 2 leaf 30.8 91.2 nd. 8.66
stem 4.53 244 nd. 0.70

nozawanazuke 3 leaf 22.5 17.8 nd. 39.3
stem 1.79 0.71 n.d 1.21
nozawanazuke 4  leaf 21.1 55.0 nd. 355
stem 1.79 0.71 nd 1.21

nozawanazuke 5 leaf 140 45.7 nd. nd
stem 414 392 nd. nd
nozawanazuke 6 leaf 10.3 26.7 n.d 8.56
stem nd. 0.84 nd. nd

takanazuke 1 leaf 113 325 nd nd.
stem 4.77 14.7 nd. nd.

takanazuke 2 leaf 139 378 n.d. nd
stem 5.66 17.8 nd nd.

takanazuke 3 leaf 109 189 nd. nd.
stem 12,5 6.14 nd. nd

takanazuke 4 leaf 194 427 nd n.d.
stem 6.25 17.6 nd nd
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