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In the later preliminary report?, the writers have been shown the results
- on the yield of the crude pepsin powders of cattle, horse and swine prepared
by the known method and on their egg- -albumin digestive power, according
to the methods of the Pharmacopoeia japonica and the N. F. and their
" fibrin d1gest1ve power by the formol titration method.

It is thought that, so far as shown, it is also necessary to assay these
powers for the vegetable’ protein. So in this paper, we shall state the results
of the edestine digestive power of the crude pepsin powders prepared by the
known method. '

Experimental

Reagents:
1. 0.19 edestine solution , .
Edestine is prepared from the hemp seed cultured in Iwate prefecture.
2. 20gr /dl. NaCl solution
3. agar : . -
Only the sheet agar, prepared .by Kaiho Chem1cals Co. LTD,, is used
successfully..
4. pepsin solutions

At the preparation of ‘all the solutions the glycirie—HCI buffer soldtion of
pH 142 is used, as it is shown that its pH is optimum when edestme is
digested by pepsin at 37°C.
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Methods
1gr. of agar is added in 50ml of 20 gr./dl. NaCl solution in a 250 ml. beaker
and warmed on a water bath of from 90° to 95°C for 4 minutes. While agar

is dissolved incompletely, the beaker is taken down from the bath. On sha-

king and cooling to the room temperature, agar is dissoived completely and
without delay the beaker is cooled in the current water. '

Another 1gr. of agar is added in 50ml. of 0.1 / edestine solution in another
250 ml. beaker and, on warming, dissolved by the same manner mentioned
above. When the cooling contents in this beaker become viscous moderately,
these two solutions are mixed little by little as agitating, where we obtain
the white turbid substrate.

Then, every 1.5 ml of it is poured into- the special-made test tubes, having
10cm. of length and 0.65 cm. ‘of inner diameter, on which 0.5ml. of pepsin
- golution with various concentrat1ons is superposed slovvly Four test tubes are

arranged as a set of concentratmn All of them are immersed in a water

-thermostat of 37°C. The length (1) of the digested .portion, recognized by
the disapperance of the white ‘turbidity, is measured by using a special
caliper at every 1hr. from the 3rd hr. to the oth hr. and at the 24th hr.

‘after the immersion.

Results

At this time, the one-dimensional diffusion method (so-called, the superposi-’

tion method) has been used on the penicillin micro-assay®®. M. Masuyama®
" and J. Ookawara® report a method of estimating the minimum effective dose

Table 1. l(mm) on the Merck's pepsin

\-T-Ir after incdrlgz;ttllon . i
e 3rd 4th 5th- 6th 7th 8th 9th 24th

Concentratlon ‘\

2.03 2.33 2.57 275 | 298 328 | 351 6.58

4 gr/d (8) ®) G| B | B3 | @ | ay | 15
2 gr./dl 183 | 208 | 220 | 248 | 275 | 300 | 320 | 513
gr./ja. QIO @ [ O 9 (6) (5) C(14)

1 gr/di : 1.58 1.75 1.96 2.23 2.46 264 | 288 451
gr./dl. - (6) (6) (6) ® | @ 9 | 10 |- @
0.5 wr./dl. 138 | 155 169 | 193 . 213 | 228 | 238 | 393
.5 gr./ - 3) (5) (4) ) (8¥ , €11y (13) (15)
1.06 1.26 152 168 | 178 | 190 2.05 3.06

0.25 gr./dl.» (4) G ¥ |- (3) & | @ (6) (16)

- 0.7-0 0.75 0.82 1.00 ‘ 1.15 1.20 ‘1L42 : 2.00
0125 gr./dl. @ | @ G| ® | | @ | ®

( ) : Standard errork(iS. E.) x 100

y
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of pepsin, applying that method.on the determination of its digestive power.
First of all, after tracing their method on the merck’s pepsin, the writers

used it to the assay for our’crude pepsin powders in the domestic animal.

" The result on the Merck’s pepsin, received from-Mutd Chemicals Co. LTD.

lastyear, is given in -Table 1. ' ' ,
According to a fundamental formula® " for the superposition -method

log.C — log (2K) = T!D_ﬁ_’

we may indicate the relation of [ an.d VT
in Fig. 1 and of /2 and log C in Fig 2. - o

A 19741
00.5 91l -
xX2.259%/

24

£2

Log . C
Pgro = 2800 Units

Fig. 2.; Relation of 12 and log C on the Merck’s pepsin
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Our result on the Merck’s pepsm is on the whole, if not in every pomt
the 'same. as Ookawara’s. He finds that [ is proportionate to +/ ¢ wuntill the
- 8th hr. after the incubation. * It is thought that the standard error (S.E.)
may enlarge at and after the 9th  hr. but this result is contrary to our
expectation. o :

Although it is, if necessary, able to calculate the Value of D—the coefficient
of d1ffus1on in -the: fundamental formula—ln accordance with our result, the
special necess1ty 1s ‘not admitted to us at present ‘ ,

The result obtained with our crude pepsin powder of swine is glven in
Table 2, Fig. 3 and of horse in Table 3, Fig. 4.

Table 2. I (mm) on the crude pepsin powder of swine

\\Iir——aﬁ?iﬁncubation sd | oam s 6th Tth Sth
Concentration \ : . ‘ :
T N v S S IO B S I < OO B

2 gr./dl. D Py e ?%fl)l | o | ©
o, gr/dl. o o =5 & ?%%9 ;?85)0
oo | W8 85 W 8] & 8
0.25 gr./dl. Rt (lig 33 | Gy | & &
0.125 gr./dl. }51)3 ay | (11'8? : s | ”(21'216)5 izl.ge)s(

~20

gz

- £og C

Psro == 4470 Units
. Fig. 3. Relation of -2 and log C on the crude pepsin powder of swine
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Table 3. | (mm) on the crude pepsin powder of horse

ﬁr;—fx:fter incubation - I
S 'x 3rd 4th 5th | 6th 7th 8th
Concentration |

16 grjdl 3.25 400 | 445 5.01. 5.53 6.05

B (0) © | a2 (13) (3) (9
8 r/dl 2.78 315 |. 377 423 |. 468 522

gr./dlL. (2) 3) (22) (30 (30) (16)
4 grjd. 2.36 2.68 3.08 358 | 388 4.29
s e (8) (6) (10) (13) (6) (18)

( ): S.E. x100

20

Log C
} Pare = 190 Units
‘Fig. 4. Relation of /2 and log C on the crude pepsin powder of horse

Though an assay for the crude pepsin powder of cattle is tried by the
same method, it is impossible to measure / even in the 16 gr./dl. of pepsin
concentration and to superpose the pepsin solution with 64 gr./dl. of con-
centration on the substrate in the cause of the great specific gravity.

It is merely recognized that I, even in the case where the 32 gr./dl. of
pepsin concentration is used, is not able to be measured by the caliper at
‘the 24th hr. after incubation, but as the digested portion is doubtfully found,
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accordingly it is admitted on no account that edestine is perfectly 1nd1gested
by our crude pepsin powder of cattle. N

Discussion

From the above result it is likely seen, similarly as shown in our preliminary,
report, that on the edestine digestive power of ‘the crude pepsin powder
. prepared by: the known method swine’s powder is also the most powerful,
horse’s next and cattle’s little. Then, it may be admitted qualitatively -that
there are dlfferences among the d1gest1ve power of the crude pepsin powders,
of 3 kinds of domestic animal, prepared by the known method, but ‘it is
questionable whether the conditions, on which edestine is digested, for
example pH, temperature; concentration etc. are the same on 3 kinds of
domestic animal. As it is further necessary to investigate the optjmal
condition, especially on pepsin of horse and cattle, we wish to set our study
towards that course in the future.

Acknowledgment The expense of this study was defrayed by a grant
from the Mmlstry of Education. We wish to express our gratitude. to Dr. J.
.Ookawara, Faculty of Medicine, Tokyo University for his guidance about the
superposition method. ‘ :

References

(1) M. Kametaka and H. Horikawa, 1951. Tohoku Journal of Agri-

. cultural Research Vol. 2, No. 1, pp. 53-61 _

(2) M. Fujimasa et al,, 1947. J. of Penicillin, Vol. 1, No. 1, pp. 45-46

‘ (in Japanese) '

(3) T. Torii et al,, 1947. Ibid. Vol. 1, No.5, pp. 281—289 (in Japanese)'

(4) M. Masuyama, 1947. Ibid. Vol. 1, No. 6, 384

(5) J. Ookawara, 1948. Igaku to Seibutsugaku Vol. 12, No. 1, pp. 32- 35
(in Japanese)

(6) M. Masuyama, 1946. Tosuken Kokyuroku Vol. 2, PP 466-468 (in
Japanese)

(7) M. Masuyama, 1949, Kagaku Vol. 17, No 6; pp. 158-163 (in Japa-
nese)



