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Effects of Various Acids on Assay Method of Unsaturated Fatty Acids
and Their Oxides in Marine Products Using Hemoglobin Oxidation

Junko SAJIKI and Katsuhiro TAKAHASHI

Summary

In this report, effects of various acids on hemoglobin (Hb) oxidation were investigated. It was
further studied whether lactate contained in marine products would affect an assay method of ﬂ
unsaturated fatty acids using Hb oxidation. The results are summarized as follows ;

1) Decreases of oxyhemoglobin (0:Hb) peak at 540nm were observed when various concentrations
of lactate more than 5 mM were added to blood suspension. Methemoglobin (MetHb) peak at 630
nm synthesized by addition of lactate changed gradually to longer wavelength and finally reached
650nm at high concentration of lactate (60mM). Other acids (HCI, succinate, and acetate) used in
the experiment gave similar results. In the case of unsaturated fatty acid (docosahexaenoic acid ;
DHA), however, the change of wavelength for MetHb was not observed, even though DHA concent-
ration was increased to 10.2mM and the reaction mixture was stood for 3 hr after addition.

2) Hb changes by addition of acids occurred at pH lower than 4. The initial velocity of decre-
ase of O:Hb peak at 540nm was dependent on the decrease of pH. The pH of reaction mixture added
with the lowest concentration of DHA at which Hb oxidation occurred, was 6.9.

3) No effect of a-tocopherol on Hb change was shown.

4) A negative correlation between pH and lactate concentrations in the samples extracted from
marine products by ether was obtained as the following formula ; ¥ =32.8—32.1X, (1 =-0.716)

5) The highest lactate concentration (34.9mole/mf) in ether extracted sample from dry anch-
ovy was less than the highest threshold (102.6 xmole,/m{) to make Hb change by lactate.

It was concluded that an influence of lactate can be ignored in the method for measuring unsat-

urated fatty acids and their oxides in marine products by observing Hb oxidation.
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Fig.1 Hemoglobin oxidative activities 1 hr aft-
er an addition of various concentrations
of acids.
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Fig. 2 Hemoglobin spectra of red blood cell

1hr after an addition of various concent-
rations of lactate.
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Fig. 3 Hemoglobin spectra of red blood cell

1h (- 1.7mM as final concentration,

—-— 5.1mM, — 10.2mM) and 3hr (----
10.2mM) after an addition of various con-
centrations of DHA.

Blank represents as-straight thin line.
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Fig. 4 Initial velocity of decrease of the O.Hb
peak at 540nm as a function of pH after
an addition of acetate (@—@®) and HCl
(OO).

Changes of optical density at 540nm with
time after an addition of acetate and HCI
possessing various pH are represented in
small figures at the bottom right-hand
corner.
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Tablel

Lactate concentrations and pHs in ether extracted

samples from various kinds of marine product

Kind of fish

Trachurus jabonicus ....
(fresh, whole)

Sebastolobus macrochir
(fresh, whole)

Loligo loligo bleckeri
(fresh, whole)

Katsuwonus pelamis
(fresh, muscle)

(fresh, viscera)

Engraulis japonica
(fresh, whole)

(fresh, whole)
(fresh, whole)
(fresh, viscera)
(fresh, viscera)
(dry, whole)
(dry, whole)

(dry, viscera)

Ruditapes philippinamm
fresh, whole

O Cimotesan P
1.73 3.5
0.98 3.7
1.12 4.1
8.36 3.5
1.84 3.6
1.84 3.6
6.02 4.0
2.50 3.9
1.70 3.5
8.91 3.2
22.34 3.0
25.0 3.1
34.9 3.1
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