and the optical purity of the product were unsatisfactory.
In the present method these disadvantages could be largely
avoided. Comparisons of resolution results for DL-Trp-BS
and DL-Trp-p-PhS are summarized in Table III. The un-
desired isomer of Trp could be racemized easily by dissolv-
ing it in water and heating at 180°. Scheme I shows the
flow sheet of L-Trp production. _

The optical resolution methods now presented are very
advantageous because they require neither an optically ac-
tive resolving agent nor conversion of amino acids into
complicated derivatives, the yield per unit volume is very
high, and the operation is very simple. Industrial produc-
tions of optically active 6-Cl-Trp and Trp by this method
are considered to be very promising if combined with a
proper synthetic method for 6-Cl-DL-Trp and DL-Trp.
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Binding of Mg(II) by the 11S Fraction of Soybean Proteins

A. G. Appu Rao and M. S. Narasinga Rao

Binding of Mg(II) by the 118 fraction of soybean
proteins has been measured in 0.1 M borate buff-
er of pH 7.8 by equilibrium dialysis. The binding
sites are possibly the imidazole groups of the his-
tidine residues of the protein molecule. NaCl at
0.5 M concentration suppresses binding. Addition
of urea or prior treatment of the protein with
EDTA reduces binding. EDTA treatment causes
dissociation of the protein which is partly re-

versed by the addition of Mg(II). No conforma-
tional change occurs in the protein due to the
binding of Mg(Il). The protein, both before and
after EDTA treatment, is quantitatively precipi-
tated by 1 X 10-2 M Mg(II). NaCl at 0.5 M con-
centration suppresses precipitation. Addition of
Mg(I) to the water extract of defatted soybean
yields a precipitate which consists almost entire-
ly of the 118 fraction.

Calcium salts have been used to precipitate the 118
fraction of soybean proteins (Koshiyama, 1965). This pro-
tein binds Ca(Il) ions (Appu Rao and Narasinga Rao,
1975). Mg(II) does not appear to have been used for such
precipitation. In this investigation the binding of Mg(Il)
by the 118 fraction has been measured and compared
with Ca(II) binding. The effect of Mg(Il) binding on the
physicochemical properties of the protein has also been
determined. Addition of Mg(II) to unfractionated soybean
proteins yields a precipitate which consists almost entirely
of the 118 fraction.

EXPERIMENTAL SECTION

Preparation of 11S Fraction. Improved Pelican variety
soybeans were used. The 118 fraction was obtained by the
method of Wolf et al. (1962). Homogeneity of the prepara-
tion was determined by analytical ultracentrifugation.
The sedimentation velocity pattern in 0.05 M phosphate
buffer (pH 7.9) containing 0.5 M NaCl indicated the pres-
ence of a small amount of 7S fraction which did not
amount to more than 2-3% of the total (Figure 1). The

Protein Technology Discipline, Central Food Techno-
logical Research Institute, Mysore 570013, India.

proFein was free from phosphorus and carbohydrate im-
purities.

Protein Concentration. This was determined by mea-
suring the absorbance at 280 nm and using a value of 9.2
for E1cm% (Wolf and Briggs, 1959).

Equilibrium Dialysis. Aliquots (2.5 ml) of 1% protein
solution in 0.1 M borate buffer (pH 7.8) were dialyzed
against 5 ml of buffer solution containing varying amounts
of MgCla, for 48 hr at 30°. Corresponding “blanks” con-
taining only the buffer solution were also run. An interval
of 48 hr was found sufficient for equilibrium to be at-
tained. At the end of the period, the concentration of
Mg(II) of the outside solutions was estimated. From the
difference in Mg(II) concentration, the number of Mg(Il)
ions bound by 100,000 g of protein was calculated. When
the experiments were done in the presence of urea, all the
solutions were prepared in 0.1 M borate buffer containing
8 M urea.

Estimation of Mg(II). The colorimetric method of
Smith (1955) was used. The color was developed with
0.1% Eriochrome Black T. The dve solution was prepared
freshly for each set of measurements. A calibration curve
of absorbance at 520 nm vs. Mg(II) concentration was con-
structed. Beer's law was obeyed over a concentration
range of 0 to 5 X 10-¢ M Mg(II). A separate calibration
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(Appu Rao and Narasinga Rao, 1975). Although EDTA
treatment reduced the binding of Ca(Il), it had no effect
on precipitation of the protein. If anything, the precipita-
tion was higher. The mechanism of precipitation of the
11S protein by the two cations thus appears to be differ-
ent.

Difference in the precipitation of the unfractionated
soybean proteins by Ca(II) and Mg(II) was revealed by the
following experiment. Soybean proteins were extracted
with water at a meal to solvent ratio of 1 to 10. The car-
bohydrate residue was removed by centrifugation. To the
supernatant Mg(IT}) was added in the cold to a concentra-
tion of 5 X 10-2 M. After standing in the cold for 6 hr the
precipitate was separated and dissolved in 0.05 M phos-
phate buffer of pH 7.8 containing 5 X 10-3 M EDTA. It
was then dialyzed extensively against 0.05 M phosphate
buffer of pH 7.8 containing 0.5 M NaCl to remove EDTA
and Mg(II). The sedimentation velocity pattern of this
preparation consisted of a major fraction, 11 S, and two
minor fractions, 15 S and 7 S (Figure 9A). The proportion
of the minor fractions was 5-10% of the total. A similar
experiment was conducted using Ca(Il} for precipitation.
The sedimentation velocity pattern consisted of 3 peaks,
11, 7, and 2 S (Figure 9B). The proportion of the 118 frac-
tion was only 60% of the total. Thus precipitation with
Mg(II) appeared to yield a more homogeneous 11S frac-
tion and thus offers a single step procedure for the prepa-
ration of this protein in a fairly homogeneous form.

MERCURY REMOVAL FROM FISH PROTEIN
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Removal of Mercury from Fish Protein Concentrate by Sodium Borohydride

Reduction

Gerald B. Cohen and Eugene E. Schrier*

Mercury removal from fish protein concentrate
(FPC) can be accomplished by reduction with so-
dium borohydride in aqueous FPC slurries at a pH
between 9 and 10. Investigation of the effects of
contact time and temperature revealed that both
inorganic and methylmercury were most effective-
ly removed in 20 to 30 min at a temperature of 23
+ 2°, Studies relating sodium borohydride con-
centration to effectiveness of mercury removal in-
dicated that for each part per million of mercury
in 100 g of FPC, 1.2 g of sodium borohydride was

required to obtain a final level of 0.5 ppm of mer-
cury in the FPC. A 100% removal of mercury may
be achieved with excess sodium borohydride. Me-
taborate ion, formed during NaBH4 treatment,
may be washed out of the FPC with water. A test
of possible changes in the nutritional value of the
treated FPC was made using chicks as the subject
of a growth-response study which lasted 3 weeks.
The growth of chicks fed a treated FPC diet was
equal to that for chicks fed a diet employing un-
treated FPC.

There has been considerable recent interest in the re-
moval of mercury from FPC. The methods described here-
tofore involve competitive complexation (Regier, 1972;
Yannai and Saltzman, 1972; Spinelli et al.,, 1973; Lee and
Richardson, 1973) or a chemical modification of the FPC
(Archer et al., 1973). In the former cases, the extent of mer-
cury removal is limited by the relatively small equilibrium
constants possible for competitive complexation processes.
On the other hand, removal of mercury coupled with exten-
sive modification of the FPC does not always produce a
product with the most desirable qualities.

Our research was initiated for two reasons. One was to
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find a method of removing mercury which could be tailored
to any production process for FPC and could produce any
desired level of mercury removal up to 100%. The second
reason was to examine the possibility of using Lake Erie
fish as the input for an FPC processing plant. Although the
commercial catch of fish from Lake Erie over the past 150
years has exceeded that of the other four Great Lakes com-
bined, a variety of factors has reduced the value of the fish
caught in recent years even though there has been little, if
any, fall-off in their abundance. Fish of low commercial
value such as carp and sheepshead are now in such abun-
dance that they make fishing for the more valuable species
difficult. Use might be made of these fish to produce FPC
(Finch, 1970). Because of heavy previous contamination of
some of the Great Lakes with mercury (Pillay et al., 1971),
consideration of the mercury removal problem comes into
any plan for utilization.
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