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PIGMENT STABILIZATION OF FRESH UNDARIA PINNATIFIDA
WHEN TREATED WITH ASHES

by

Sang-Ae Kiv,* Kang-Ho LEE,** gnd Dong-Kun PARK*

In this study, changes in chlorophyll and carotenoid pigment in fresh and ash treated Undaria
pinnatifida were determined by column chromatography. And pigment stabilizing effects of ashes
were discussed. The results obtained are summarized as follows:

1. The main carotenoids of Undaria pinnatifida are fucoxanthin, violaxanthin, lutein and §-
carotene.

2. In storage of fresh Undaeria pinnatifide at 2-5°C for 30 days, chlorophyll a decreased
rapidly and mainly converted to pheophytin a. Among carotenoids, lutein was markedly lost while
the others retained approximately 30% after 30 days’ storage.

3. By treating the sample with ashes, the loss of chlorophyll a was restrained whereas that
of carotenoids seemed to be promoted. It is considered that pigment stabilization was attributed
to both effect, the pH control effect by the alkalinity of ashes and the fixation of the pigment
by heavy metals in ashes. The stabilizing effect of chlorophyll a differed from the kind of ashes
used. Reed ashes showed better effect than others such as straw or pine ashes.

4. Since fucoxanthin is extremely sensitive to alkali the treatment of ashes with a high alka-
linity resulted in rapid decrease of the pigment during storage.

5. In the analysis of ashes, reed ashes which had better effect on chlorophyll a retention than

the other ashes showed the highest content of iron.
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Table 1. Identity of Pigments Isolated from Petrolenm Ether Extracts
of Unperie pinnctifide with 0.59% n-propanol on Sugar Column

Band Color Solvent Absorption maxima (mpy) observed Pigment
C blue-green ethyl ether 662, 612, 576, 429, 409 chlorophyli a
D blue-green ethyl ether 662, 612, 576, 429, 409 chlorophyli a
E gray ethly ether 667, 607, 530, 508, 560, 470, 408 pheophytin a
4 yellow acetone 450, (480)--+-- B-carotene
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Fig. 1. A chromatogram of Pig- Fig.2. The chromatogram of the Fig.3. Absorption spectra of ca-

ments. carotenoid mixture indica- rotenoids.

Column size: 25X 250mm ted in Fig.1. Solvents: Violaxanthin, fu-
Adsorbent:  Sugar-starch Column size: 25X 250mm coxanthin, and lutein in
(85:15 w/w) Adsorbent: sugar-starch n-hexane. (-Carotene in
Solvent: 0. 5% n-propanol Solvents: 5% and 10% acetone.

petroleum ether. acetone petroleum ether.

Table 2. Identity of Pigments Isolated from Petroleum Ether Extracts of Underie pinnctifide

Band Color ~ - Solvent Absorption maxima (my) observed Pigment
A green ethyl ether chlorophyllide
1 orange yellow n-hexane 425, 450, 478 fucoxanthin
2 reddish yellow acetone 440, 480 violaxanthin
B green ethyl ether unidentified
3 yellow acetone 450, 480 lutein
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Table 3. Absorption Maxima and E };’{; Values (Goodwin, 1965)

Carotenoid EL1% Amax Solvent
fucoxanthin 1100 450 n-hexane
violaxanthin 2550 440 acetone
lutein 2500 450 acetone
B-carotene 2500 450 acetone
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Table 4. The Contents of Pigments in Fresh Underie pinnetifide (ug/g)

Number of
experiment Chlorophyll a $-Carotene Fucoxanthin Violaxanthin Lutein
1 1,187 252 829 1,027 401
2 1, 329 298 854 1,271 289
Average 1,258 275 o 842 1,149 345

Table 5. Pigment Retention in Fresh Underie pinnetifide during the Storage at2—5°C

Pigment retention (%)

Storage time

days Chlorophyll a Fucoxantin Violaxanthin Lutein B-Carotene
0 100 100 100 100 100

54. 2 90. 9 87. 8 82. 0 62. 9

44. 5 48. 9 77. 9 34. 5 54. 2
10 32. 3 38 7 30. 2 18, 9 33. 9
15 26. 4 3. 9 29. 6 12. 7 33. 3
20 18. 1 27. 2 28. 0 12. 4 32. 6
30 10. 8 2. 7 24. 7 6. 8 29. 0
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Table 6. Retention of the Pigments in Underie pinnectifide Treated with
Reed Ashes during the Storage at 2-5°C

Pigment retention (%)

Storage time

(days) wChlorophyll a Fucoxanthin Violaxanthin Lutein §-Carotene
fresh 100 100 100 100 100

2 51. 5 90. 9 71. 6 68. 8 80.1

5 48. 7 54. 3 46. 9 54. 3 65.2
10 41. 3 33. 7 44. 0O 23. 4 55.8
15 35. 0 31. 7 26. 4 15. 0 31.5
20 28. 1 29. 2 22. 8 14. 2 30.8
30 16. 2 17. 2 20 7 12. 4 25.8
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Fig. 5. Retention of fucoxanthin in ash treated Fig. 6. Retention of violaxanthin in ash treated

Undaria pinnatifida during storage at 2~

5°C.
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Table 7. Pigment retention in Underic pinnectifide Treated with
Pine Ashes during Sterage at 2-5°C

Pigment retention (%)
Storage time

(days) Chlorophyll a Fucoxanthin Violaxanthin Lutein B-Carotene
fresh 100 100 100 100 100

2 65. 0 44. 4 48. 5 29. 0 57. 2

5 57. 4 35. 7 46. 5 32. 8 43. 4

10 40. 3 29. 4 30. 4 13. 6 31. 0

15 36. 9 22. 1 26. 4 10. 3 26. 1

20 19. 1 11. 1 5. 3 1 22. 5

30 16. 5 5. 5 10. 3 4. 6 3. 8

3 WIMZ xe|st 0l M9 bi3}

RAA pHe 82101913, A4 o) chlorophyll a8] Wzl Fig. 4ol ¢l o] £alv 2ea 24 e =l
Pldel gk A ggivh el FA gdelA e 109 o] Foll W xAlS] E4le] FAsk AHEo] F = 9
AEAh o] A Fr1E Pk Yl E 2w Zn 49.27%, Fe 21.01%, Sr 10.86%, Mn 9. 43%, Rb 4.34%,
Cu 2.17%, Ba 2.89%¢°]91cvl, Zno aheko] UFo| Frbt Aol 7 @dutaleh. o] WAL F7AEF oF 50%
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Table 8. Pigment Retention in Undecric pinnclifide Treated with
Straw Ashes during Storage at 2-5°C

Pigment retention (%)

storage time

(days) Chlorophyll a Fucoxanthin Violaxanthin Lutein B-Carotene
fresh 100 100 100 100 : 100
2 64. 1 52. 7 58. 7 g€e. 2 - 48. 2
5 48. 3 20. 4 38. 5 15. 3 30. 7
10 34. 9 19. 6 3B 1 13. 6 27. 6
15 32. 8 12. 8 32. 4 . 12. 0 24. 8
20 22. 5 11. 7 24. 0 7. 4 23. 1
30 19. 5 10. 3 15. 9 5 5 15. 8
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