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MUCINASE IN YAM.
By
Tersuraro TADOKORO.
T EHPOAFF~BRHE T
H B # Xk R

Yam yields a mucilaginous substance when grated and extracted with water.
The chemical nature of this slime was, for the first time, studied by J. Ishii?, and
later by Prof. K. Oshima and the author ® who proved conclusively that the yam
slime belongs to a class of mucins.

As the occurrence of mucinase or mucin coagulating enzym is not yet known
in the vegetable k1ngdom while its presence in the animal klngdom has been reported
by Roger, Tremolliens and others ®, it seemed of great interest to me to investigate
whether or not the mucinase is present in the yam which contains mucin.

As material for my study, the tubers of Dioscorea Batatas Docne were taken
and grated as thoroughly as possible, mixed with five volumes of water and then
allowed to stand for several hours until starch granuls and other substances settled
at the bottom of the vessel. The thick liquid thus obtained was used for the follow-

ing experiment.

1. Elucidation of enzymic nature.

At the beginning of the experiment, three series of bottles were prepared,each
containing a definite volume of the thick liquid of mucin. To the two series were
added a few drops of dilute solution of calcium chloride and téluol, while to the
other only toluol was added.  The one series of the former and the later were kept
in a thermostat at 30° C for several hours. The other series of the former were
kept in an ice box for the same hours,

Among the series of bottles kept in a thermostat, the following phenomena
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were observed.

In the series of bottles containing calcium chloride solution, the formation of
abundant flocculent precipitates which gave a protein reaction with Millon’s reagent
was observed. In the other series the formation of such precipitates.could not be
found, but the liquids became slightly turbid. Also the bottles kept in an ice box
formed no such precipitates. These phenomena prove the presence of a mucin-
coagulating enzym in yam. After repeating the same experiment with cow milk,
this action was distinguished from that of chymase (the milk coagulating enzym.)

The following experiment was then undertaken to determine the effective
amount of calcium chloride for acceleration of enzymic actions. For the determina-
tion of the degree of coagulation of mucin the following method was adopted in
which the filtering volocity of an enzym-containing liquid is compared with the con-
trol test. The filtering velocity was determined by measuring the volume of the
filtrate in a certain number of minutes through the area of a circle (dia. 17,5 mm) of
a hard filter (R.F.P. 575, Carl Schleicher & Schiill.) under—50 mm Hg pressure.

The results were as follows:

Table 1.

>

Concentration of

Minutes

1 2 '3 I4 |5 |6 lxo 20 Note.

CaCl- solution Volumes (ccm)

o 4,0 7,0 10,0 12,5 16,5 18,5 | - — | Samples were

1/100000 N. 3.3 7,0 10,0 12,0 16,0 18,0 — — | keptinanice-

- box and then

1/1000 N. 3,0 5,0° 10,0 12,0 15,0 17,0 — —_ taken for the
1/500 N. 2,5 6,0 10,5 15,0 19,0 —_ —_— —_ control,

o 2,0 30 4,0 55 6,5 7,5 Samplés were
1/100000 N. 2,0 2,5 3,0 3,5 4,0 45 — — | keptinather
1/ioco ‘N, 0,5 —_ 1,5 — 2,5 —_— 4,5 6,5 mostat at 30°
1/500 N. — — — — — —_ 1,5 3,5 C for 18 hours.

For comparison the experimental data are shown graphically on a rectanguler
coordinate system taking the abscissa for the time and the ordinate for the volume. -
In the following figure, the solid line is taken for the sample kept in an ice-box, and
the dotted line for that ‘kept in a thermostat.
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Fig. 1.

Minutes
From the foregoing table and figure, I perceived that 1/10000 normal concentra-
tion of calcium chloride has a distinctly accelerative power on mucinase, and this
power was increased perceptibly in 1/1000 normal concentration. Also I could dis-

tinguished this power from the coaglating action of calcium chloride.

2. Relation of enzymic to acidic coagulation.

It has already been shown that a mucin solution coagulates in the presence of a
small amount of acetic acid. In my previous study (l. c.), I coagulated the sample
of mucin from tubers of yam through the addition of acetic acid. Therefore, it
seemed to me of much interest to distinguish the coagulation by acetic acid from
that by enzymic action and to know the relation of both phenomena.  The experi-
ments were undertaken in the same way as previously explained and gave the follow-

ing results:

Table 2.
Concentration of Minutes
| r = |+ |6 [®© |5 [ = o

acetic acid Volumes ccm

" N. b5 30 65 | 90 15:5 190 26,5 Samples were kept
1/100000 N. L5 35 6,5 %5 160. | 225 29,5 in an ice-box and
1/10000 N, 2,5 5,0 7,0 10,0 16,0 21,5 30,0 then taken for the
1/1000 N. L5 _ 50 — 7.5 _ 0.5 control test,
- 1/1000000 N, 5,0 — 11,0 14,0 18,0 23,5 — Samples were kept
1/100000 N. 3,0 — 10,0 12,5 15,0 20,0 —_
in a thermostat at
1/10000 N, 4,0 — 9,5 10,0 14,0 19,0 —_

30° C for 18 hours.

1/1000 N. L5 -— 355 45 - 55 -
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The following figure was traced in the same manner as figure 1.

Fig. 2.

Minutes

From the results, I can say that there is a clear distinction between the coagula-
tions by acid and by enzym, because this power does not increase by rising tempera-
ture as the enzymic action. At the same time, I perceived of that acetic acid has

not any accelerating power on enzymic action.

CONCLUSIONS.

1) A mucin coagulating enzym or mucinase, is found in the tubers of yam and
it was distinguished from chymase. (The milk coagulating enzym.)

2) The action of mucinase is accelerated by the presence of calcium chloride,
the influence of which is perceived in 1/100000 normal concentration, a distinct in-
crease is observable in 1/1000 normal concentration. This phenomena was distin-
guished from coagulating power of calcium chloride.

3) There is a clear distinction between the coagulations by acid and by enzym,

and acetic acid has no accelerating power on enzymic action.

Agricultural Chemical Laboratory,
Tohoku Imperial University,
Sapporo Japan,
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