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CARBONIZATION OF WOOD BY
DEHYDRATING AGENT

Part III*

On the Adsorptidn of Penicillin on Hydrated
Active Charcoal (H-A Charcoal) and its
Elution with Aqueous Acetone

By

Michio Hanzawa and Seiichi Satonaga**
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In the first period of penicillin manufacture, a process has been used
that comprised adsorption of crude penicillin on the active carbon from
its culture fluid, elution with aqueous acetone, followed by concentration
and further purification. , ) ‘

In order to investigate the type of adsorption and elution of peni-
cillin on the hydrated active charcoal that was made from wood, and
whether this charcoal can be put to practical use, some studies were made
with the H-A charcoal which had been prepared in our laboratory. The
experiments were carried out at the factory of Sapporo Pharmaceutical
Plant of Hokkaido Rakuné Kyodo Kabushiki Kaisha (Hokkaido Dairy
Farming Cooperative Co. Litd.) at that time. ‘

Lately a progress has been made in penicillin manufacture, and the
adsorption method is not adopted usually, however these experimental
data are interesting to show the properties of H~A charcoal.

A

¥ Part II is published in this bulletin.
** M. HANZAWA, Assistant Professor, Doctor and S. SATONAKA, Assistant, both: Institute
of Forest Products, Hokkaido University, Sapporo, Japan.
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(1) Method of experiment

A certain quantity of crude penicillin culture fluid or aqueous solu-
tion of purified penicillin was added to a certain amount of H-A charcoal.
The mixture was shaken for 10 minutes on a shaking apparatus (ampli-
tude: ca. 10 cm, 120 times per min.), then filtered with Biichner’s funnel
under suction and the filtrate was taken in a test-tube. The charcoal
that adsorbed penicillin was transferred into aqueous acetone (ca. 80 per
cent by weight) together with the filter paper, and after being shaken
for 10 minutes this was filtered and the filtrate was transferred into
a test-tube. Both filtrates were assayed by the official method described
in the next paragraph. )

(2) The method of assaying penicillin

The quality of penicillin is usually indicated by the potency of its
biological activities®, and one unit is the least amount of penicillin to
inhibit the growth of Staphylococecus aureus in 50 mg of bouillon, or one
unit contains 0.0006 mg of pure crystal of sodium salt of penicillin II
(penicillin G).

There are various methods for assaying penicillin, however in this
experiment, the filter paper method® was adopted, because the treat-
ments and calculation are easy and convenient. By this method many
assays can be run simultaneously to test a several Petri-dishes.

- On the surface of agar which was coagulated in the bottom of the dish
was poured the culture liquid of staphylococeus. The solution for assay
was diluted to 4~49 units of penicillin in one mg. A sterilized small
circular filter paper (6.5 mm in diameter) was wetted moderately with
this diluted solution with a sterilized pincette, and this filter paper was
placed on the agar surface in the Petri-dish. Five to seven papers may
be placed in one Petri-dish. The Petri-dishes were then transferred
into the incubator at 38° for 16~18 hours. The diameters of circles
which were made transparent by the inhibiting power of penicillin were
measured by a scale. The potencies of the test solutions were deter-
mined by the figures which had been prepared previously with standard
penicillin that are given in Table 1.

In this experiment the potency of penicillin is that of content in
one m¢ in every case.

(3) Adsorption and eluiion of penicillin on H-A charcoal

Experiment A. H-A charcoal made from most common woods in
Hokkaido and from decayed wood.



Table 1. Relation between the potency of penicillin and -
the diameter of the circle of inhibition

Diameter Potency Diameter Potency
(mm) ; (unit) ) (mm) (unit)
9.0 4.0 165 16.0
9.5 4.3 17.0 175
10.0 47 175 185
10.6 5.0 18.0 20.0
11.0 . 54 185 23.5
115 ' 5.8 19.0 27.0
12.0 6.2 19.6 80.0
125 6.8 20.0 325
13.0 . 738 " 205 35.0
135 7.8 21.0 315
14.0 9.0 215 40.0
14.5 10.0 22.0 42.5
150 115 25 45.0
155 18.0 23.0 49.0
16.0 145

The hydrated active charcoals which were described in the previous
report” (Experiment No. (1, ()2, ()3, ()4, (AD1, (D2, (I3, (II)4,
(Il 1, (IIT) 2, (III) 3, and (III)4) were tested for the adsorption and elution
of penicillin by the following procedure. Each 0.3 g equivalent weight*
of the charcoal was placed in a ca. 100m¢ flask fitted with a glass
stopper, and 15 m¢ of erude culture fluid of penicillin was added. The
quantity of the charcoal was about 2 per cent that of the fluid.  The
penicillin was adsorbed in the above mentioned way and was eluted with
10m¢ of ca. 80 per cent (by weight) aqueous acetone. Potency of peni-
cillin in the filtrate (crude culture solution of which penicillin was
adsorbed by the eharcoal) and the aqueous acetone solution were assayed
by the above described method.

The results are given in Table 2 and Fig. 1.

Experiment B. Samples (H-~A charcoal) which had been prepared
previously.

* The charcoals were taken with an equivalent weight of oven dry weight, calculated from
the percentage of moisture content, because these charcoals had been stored in wet
state.



Table 2. . Adsorption and elution of penicillin by H-A charcoals
from the most common woods in Hokkaido

Exp. A. O%
Crude penicillin culture fluid pH Potency Average
innin; . 7.6 100.0 unit i
:;t]::g;xpler?ment 76 65.0 825 unit
P. in filtrate P. in acetone
gl;?;cﬁ?: pH Potency pH Potency Note
(unit) {unit)
(1)1 5.4 115 5.4 54.0 “todomatsu” (Fir)
(1)2 5.8 175 5.6 47.0 “yezomatsu” (Spruce)
(1)3 5.4 20.0 5.4 62.0 “shina” (Basswood)
(1) 4 55 20.0 5.2 62.0 “para” (Oak)
(m) 1 6.0 -14.5 5.4 90.0 “todomatsu”
() 2 52 115 5.2 62.0 “yezomatsu”
(L) 8 5.4 20.0 5.4 54.0 “ghina”
() 4 5.4 23.5° 52 160.0 “nara”
(ur) 1 5.2 9.0 5.2 90.0 Brown rotted “hinoki”
(m) 2 4.6 3.0 46 130.0 White rotted “yezomatsu”
(m) 38 5.0 175 5.0 145.0 »
(m) 4 5.2 20.0 5.2 62.0 i ”»
* Mark in Fig. 1.
(adsorption) (elution) .
in filtrate in acetone
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w1 x-...______---
2 ..
3
4
fms
2
3
K 4
@7
2
3
4
— 20— o 40— 80 1720 760-A°
Units '

Fig. 1. Adsorption and elution of penicillin with hydrated’
"~ active charcoals from most.common woods in Hokkaido.
{connecting lines have no special meaning but to help perception)
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With 37 samples which had been prepared previously and desecribed
in the previous report® (Experiment No. (I)1, 2, 38, 4, (ID)1, 2, 3, 4, (III)
1,2 3,4, 91,2 8,4, (IV)1, 2, 3,4 (V)1,23,45,6,7,8 9, 10, and
(VID1, 2, 8, 4, 5.) potency of penicillin was tested by the same method
as in experiment (A). But in this case the potency of penicillin in the
filtrates after adsorption could not be assayed on account of mistakes
in the dilution of filtrates, therefore, only potencies of acetone solutions
were determined. The results are indicated in Table 3.. The potency

Table 3. Elution of penicillin with H-A charcoals

Exp. B. x*
Crude penicillin culture fluid pH Potency  Average
at beginning 8.6 42,5 unit .
in the middle of exp. 8.6 270 31.0 unit
after experiment 2.6 23.5.

Charcoal Potency
Exp. No. Note PH (unit)
(1) 1 “todomatsu” (Fir) 5.4 175
(r) 2 “yezomatsu” (Spruce) - 54 32.5
(1) 8 “shina” (Basswood) 5.4 175
(1) 4 “nara” (Oak) 52 20.0
(m) 1 “todomatsu” 54 175
(L) 2 “yezomatsu” 5.4 20.0
(Im) 3 “shina” 5.2 20.0
() 4 “nara” 5.2 11.5
(mr) 1 Brown rotted “hinoki” 5.2 17.5
(m) 2 White rotted “yezo” . 5.0 20.0
() 3 » 5.2 11.5
(m) 4 » 50 315
(m) 6 Br. rotd. “karamatsu” 5.2 27.0
(S8) 1 Merck animal 72 20.0
(S) 2 Ta ' 7.4 49.0
(S) 8 A 7.6 325
(8) 4 B 7.0 20.0
(v) 1 “nara”, 60%-H-S0, 5.4 37.5
(v) 2 » 6625 5.2 14.5
(Iv) 8 » T0% 5.4 27.0
(v) 4 » 162 5.4 11.5
(Iv) 5 ” 802 5.0 14.5
(v) 1 “nara” [ 6 hr 52 270
(V) 2 » 662, 8 » 52 9.0
(V) 3 » l10 » 5.5 90
(v) 4 » f 6 hr 52 17.5
(V) 5 » 0%, 8 » 5.0 17.5
(V) 6 » l10 » 5.0 27,0
(v) 7 » I 6 hr 5.2 175
(v) 8 » 5%y 8 » 5.0 42.5
(V) 9 ” 110 » 5.6 175
(V) 10 5.2 115
(wi) 1 Mandarin orange peel 52 20.0
(m) 2 »o 5.2 20.0
(vi) 3 . Butanol pulp 5.2 14.5
(vii) 4 Extracted “nara” 5.0 27.0
(Vi) & Unextracted “nara” 5.0 145

¥ Mark in Fig. 1
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of the crude culture fluid in this experiment was lower than in experi-
ment (A). The average figures of duplicate assays were given in the
table. , -
From these results, charcoals ()2, (II)4, (III)3 and (III)4 showed
results opposite to those seen in experiment (A) in which the content
of penicillin in the crude culture fluid was found to be higher than in
this experiment (B). It seems that the other constituents of the crude
culture fluid may exert influence upon the adsorption and elution of
penicillin, but that can not be clarified without further investigation.

(4) Influence of wood species as source of H-A charcoal
upon the adsorption and elution of penicillin

Experiments C and D. Duplicate experiments were performed to
examine whether the species of wood supplying material for the charcoal
had any influence upon adsorption and elution of penicillin. Use was
made of samples (I)1, 2, 8, 4, and (S)4. _

In this experiment 10 m¢ of the culture fluid were employed and
treated with 0.2g dry equivalent weight of the moistened charcoal

Table 4. and Fig. 2. Adsorption and elution
of penicillin with H-A charecoals

Crude penicillin culture fluid rH Potency* Average
::’ tZ:g:::;l:jment "; g 2222 o 248.2 unit
Exp. C O Exp. D x
Charcoal P. in filtrate P. in acetone } P. in filtrate | P. in acetone
SN | i || em [P o | Fomsr| u | Pl

Sp) 4 CarbonB | 62 20 | 58 | 1325 | 63 00 | 58 | 1400
(I) 1 “todo” 5.2 18.5 5.0 206.3 5.2 37.5 52 160.0
(1) 2 “yezo” 5.4 30.0 5.0 151.3 5.2 40.0 5.2 140.0
(I) 8 “shina” 5.2 32.6 5.2 180.0 | 50 20.0 5.0 186.3
(I)4 “nara” 4.8 30.0 5.0 1175 | 5.0 32.5 5.1 211.8

¥ the average unit of potency tested by two pieces of filter paper.

in filtrate I in acetone
6R 4 o x
X ) (1 x )
X o (112 x o
o % (13 o X
X0 M40 X

A0 == 20 e o 1 20 T4 mm s Omemme 10 e DO O 70 =
Units
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samples ; and the adsorbed penicillin was eluted with 10 m£ of aqueous
acetone. The results of the experiments are given in Table 4 and Fig. 2.
The average potency of penicillin in the culture fluid which was used
in these experiments was as high as 248.2 units. In these figures (I)1
and (I)4 in elution and (I)1 and (I)3 in filtrate there were remarkable .
differences in the duplicate test. '

Experiments E, F, and G. In the previous duplicate test wide differ-
ences were found between the two values in the same charecoal, because
the reaction had not proceeded uniformly. Then triplicate experiments
were repeated with the same samples in experiments C and D, and addi-
tional (III)1 “hinoki” (brown rotted) which had been adsorbed methylene
blue well but not caramel. Conditions of the experiments were the
same as in experiments C and D, the results are recorded in Table 5
and Fig. 8.

From these results, it may be seen that these five charcoals adsorbed
penicillin from crude culture fluid with almost the same power, (I)2 was
somewhat inferior. For elution, the highest potency was given by (I)3

Table 5. and Fig. 3. Adsorption and elution of penicillin with
H-A charcoals and ordinary commercial active carbon

Crude penicillin culture fluid pH Potency Average
at beginnin, 7.0 412.5% uni .
afte:gtlexpelfment 7.0 847.5* ‘ 330.0 unit
Exp. E O Exp. F x Exp. G & %is}:yig}:w
Charcoal Filtrate | Acetone | Filtrate | Acetone | Filtrate | Acetone f_:g‘a Acstone
Exp. No. Po- Po- Po- Po- Po- Po- |Po- [Po-
pH tency pH | tency| pH | tency| pH | tency|| pH | tency| pH | téncy|| tency| tency
(unit) (unit) {unit) (unit) (unit) (unit) ’(unit) (unit)
Spi4 Active | 69 40 56 st0| 60 145 56 1110 60 78 56 1150 59 1130
I)1 “todo” 4.6 73] 4.8 180.0| 4.6 7.8 4.8 1425| 4.6 11.5| 4.6 157. 5l 7.6, 150.0
(I)2 “yezo” 4.7 5.8 5.0/ 1725 48 13.0 52 235.0| 47 200 5.2 142.5_ 9.4 1575
(1)8 “shina” 4.6 6.8 4.8 2625| 4.6 73 4.8 145.0| 4.6 9.0 4.8 260.0g 7.1 261.8
(I)‘4 “nara” 4.6/ 115| 4.8 195.0) 47 7.8 5.0 1925 4.6 7.8 5.0 152.5! 7.8 1938
(mm) 1 Bre¥p roted)| 460 6.2 5.0] 2000] 46 7.8 5.0 145.0I 46 50 5.0 150.0; 5.6 1475
* average value of duplicate test.
X Be0 P4 o Xa
ax® o1 XA o
A xoe0 (D2 A o X
o |3 x b
o0& |ma a Xo
i/n filtrate %048 @1 jn acetone XA °
20 o= 700 200 300—

Units
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from “shina” wood, next was (I)4 from “nara” wood, then (I)2 “yezo-
matsu”, and then (I)1 “todomatsu”, (II[)1 “hinoki” and (S)4 commercial
active carbon. The fact that the hydrated active charcoals made from
hardwood eluted penicillin well is in agreement with the results of
previous tests on adsorption of methylene blue and caramel. It seems
that there is no obvious relation between adsorption and elution of
penicillin, however, among the commercial active carbons lately tested,
the carbon that adsorbed penicillin well also eluted it well. Therefore
there are some differences between the properties of the usual active
carbons and the hydrated active charcoals.

(5) Relation of adsorption and elution of. penicillin
. to the methylene blue and caramel tesis

Experiments H, I, J, K, and L. In order to make clear the relation
of adsorption and elution of penicillin to the methylene blue and caramel
tests, (V)5 “nara” sample that has an excellent adsorptive power, (III)5
brown rotted “karamatsu” sample that has an inferior adsorptive power
and (I) 3 “shina” that has a moderate adsorptive power, were chosen and
examined with penicillin. In these experiments, an aqueous solution of
purified penicillin was used instead of crude culture fluid, to avoid
obscurities caused by the influence of impurities. Ten mg of purified
penicillin solution (average potency was 101.3 units) and 0.1 g equivalent

Table 6. and Fig. 4. Elution of penicillin with three H-A
charcoals that have best, moderate and worst adsorptive
power in methylene blue and caramel test

Purified penicillin solution pH ‘ Potency Average

k :,;tzsgi::;)]ei?ment gg 1';(1)2 e 101.3 unit
Charcoal Exp.H O i Exp‘ 1 x Exp. J -~ ' e KO | BpL ® {.Avefage
Exp. No. ;H P&ggr“’ﬁ P%I?R():YPH P?;:i%?}’ pH Pticrzla?():y pH P&tr?ﬁ():yiPﬁr?ﬁ?y

(V)5 “nara” | 48| 40 | 46| 73 | 46| 73 | 48| 90 | 47| 68 } 7.0
(1)8 “shina” | 48| 100 | 48| 235 | 48| 130 | 47| 130 | 47 185 | 156
(i) 5 2'5;13,;;:,;3%‘ 47| 850 | 50| 400 | 48| 325 | 49| 850 | 48| 325 ] 35.0

l in acetone

(T)5 osax D

(113 © ab s o

s Ae S0 x
o 70 20 30 40—

Units
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amount. of charcoal were used and handled by the same procedure as
in the above experiments described in present report. :

As there were no impurities in the testing solution, the adsorption
of penicillin by the charcoal was done so perfectly that no penicillin
was found in the filtrate after adsorption. Therefore the assay was
made only with the eluted penicillin in the dilute acetone solution. The
‘experiments were repeated five times, and the results are recorded in
Table 6 and Fig. 4.

Experiments M, N, and O. It will be noted from these results that
" the hydrated active charcoal which adsorbed methylene blue and caramel
well eluted less penicillin, it seems that the charcoal adsorbed penicillin
and held it strongly, and therefore with difficulty eluted it. In order
to determine the adsorption order of these charcoal, the potency of the
testing penicillin solution was increased so that the ponicillin might
surely be found in the first filtrate after the adsorption.

The experiment was repeated three times using just the same pro-
cedure as in the preceding experiments. The results are given in Table
7 and Fig. 5.

Table 7. and Fig. 5. Adsorption and elution of purified penicillin
with three H-A charcoals that have best, moderate and worst
adsorptive power in methylene blue and caramel test

Purified penicillin solution pH Potency* Average
at beginning 5.8 387.5 unit .
after experiment 58 3375 862.5 unit
Exp. M O | Exp. N x ~_Exp. 0 =~ Average
Charcoal Filtrate | Acetone ‘ Filtrate | Acetone | Filtrate | Acetone Fl:':t-te Acetone
Exp. No. [Po- Po- ‘ Po- [Po- Po- Po- |Po- [Po-
T pH | tency| pH tencyi pH | tency| pH | tency| pH| tency| pH| tency| tency teney
(unit) (unit) ‘ (unit)’ ’ (unit) (unit) (anit) || (unit) ‘ (unit)
(V)5 “nara” 55' 51.8 4.8; 90.0‘ 55/ 630 4.8 95.0] 54 480 48 95.0/ 543 933
(1)8 “shina” 54| 12756 4.8i 180.0| 5.6/ 120.0, 4.7 167.5| 5.8/ 105.00 4.8 190.0| 117.5| 179.2
(1ir)  Bromn rovted 5.4! 1088 5.0 285.0] 5.4 1080 47 2525/ 56 1288 47 2350| 1138 2408
* Potency is the average value of duplicate assays.
in filtrate | in acetone -
xoA ms oxa,
oxa m3 X 04
a0X an 5 0AX
200 100 0= 700 200 300—

Un;'i's



The potencies of penicillin in acetone solutions in these experiments
showed the same inclination as in the preceding experiments (H, I, J,
K, and L), while, as shown by filtrate, (V)5 adsorbed best, and (I)3 was
a little inferior to (III)5. It appears from these results that adsorption
of penicillin runs parallel with the adsorption of methylene blue and
caramel, and the more penicillin is adsorbed the less it is eluted with
dilute acetone. :

Experiments P,. Q, R, S, and T. The same experiments were
repeated an additional five times with (I)3 “shina” and (III)5 brown
rotted “karamatsu”. The adsorptive powers of these samples are given
in Table 8 and Fig. 6.

Table 8. and Fig. 6. Adsorption of penicillin with two H-A
charcoals that have moderate and worst adsorptive
power in methylene blue and caramel test

Purified penicillin solution pH ‘ Potency Average
at beginning 6.8 350.0 units .
after experiment 6.8 270.0 810.0 units
Charcoal Exp. P O Exp Q X Exp. R o~ |Exp. S [J !Exp T @ ‘Average
Exp. No. Potency Potency| Potency Potnncy Potency Potency
P pH (unit) }pH (unit) pH (unit) pH (unit) ‘ (unit) | (unit)
(1)8 “shina” 54| 257 | 54| 270 | 54| 216 | b4| 805 | 54| 293 26.8
()b Brown xotted | 53| 210 | 54| 225 | 54| 293 | 54| 288 | 54| 256 25.4

in filtrate
mns3 : A oX ep
am s oXxX & A
o 10 20 -30—
Units

The difference in the potencies of penicillin in the filtrate between
(I)3 and (III)5 were not very large in these experiments.

From these results it seems that the relations among methylene
blue test, caramel test, penicillin adsorptlve test and penicillin elutive
test are as follows :

Best  Moderate Worst

Methylene blue and caramel test (V)5 (D 3 (IID) 5
Penicillin-adsorptive test V) 5 (I 5 @ 3
Penicillin-elutive test _ (III) 5 @ 8- (V) 5

Therefore it may be said that the adsorption of penicillin runs not always
parallel with the results of methylene blue and caramel test, while the
more penicillin is adsorbed the less it is eluted with aqueous acetone.

However, it may be difficult to determine the suitability of the
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active charcoals to the purification of penicillin by means of methylene
blue or earamel test only, and without adsorption and elution test with
penicillin. This conclusion may adopted not only to the hydrated active
charcoal but also to the general active carbons. From only a few data
it may be dangerous to make such an assertion.

(6) The influences ‘of drying and remoistening
the charcoal upon the activity

Experiments U, V, and W, Hydrated active charcoal has activity in
the moistened state which is lost when the charcoal is dried®. Sample
(D4 “nara” was dried in an electric oven at 105°, and tested with methy-
lene blue solution. Methylene blue was not adsorbed by this dried char-
coal. This held true even if it was remoistened (0.1 g equivalent amount
was added to 10 m¢ or 15 m¢g of 0.15 per cent methylene blue solution).
These samples. were also tested with purified penicillin solution. The
experiments were repeated three times which the results were given
in Table 9 and Fig. 7.

‘According to these results it is remarkable that the remoistened
charcoal recovers adsorptive power for penicillin even though it elutes
very poorly.

Table 9. and Fig. 7. Adsorption and elution of purified
penicillin with dried and remoistened H-A charcoal

Purified penicillin solution pH Potency Average N
wperming S Bt g
Exp. U O Exp. VX Exp. W -~ Average
Charcoal Filtrate } Acetone | Filtrate | Acetone | Filtrate | Acetone Fg'-atm Acetone
Exp. No. Po- } *Po- Po- *Po- *Po- *Po- |Po- [Po-
pH | tency, pH | tency| pH | teney| pH | tency| pH | tency| pH | tency|| tency| teney
o mig)] T il | ni6)] - ((anit) | @nit)| | nit)) (nit) | (onit
(1) Moistend 54 525 50 161.3| 54 45.3% 4.9l 1175 5.4 440/ 5.1] 140.0 47.3| 139.6
(2) Dried 62 600 48 1438 52 90.0 4.8| 1175 52 52.5 5.1 100.0f 67.5 120.4
(3)7Remoistend' 5.3 43‘5J .4'8 133.8! 5.2| 52.5% 4.9! 118.8| 5.3 488 5.0/ 93.8] 483 1165

* average of duplicate assays.

in filtrate in acetone
o xA w ’ x A o
x oA @ A X o
XAO (.31 A X -]

—700 50 o 700 —— 200—
Unjts '



(1) Comparison with commercial active carbons

Experiments X, Y, and Z. In order to compare the hydrated active
charcoal with the commercial general active carbons, five active earbons
which had been stored in the factory of Sapporo Pharmaceutical Plant
and the H-A charcoal (V)7 “nara” were tested.

Moisture content of these commercial active carbon and H-A char-
coal were as follows:

Mark of Moisture 0.1 g equivalent
carbon content () weight (g)
(1) 1z 13.62 0.1158
(2) Ni 15.59 0.1184
{8) Sh 21.20 0.1269
(4) Ta T 973 0.1113
{5) To 21.13 0.1266
6 M7 79.80 0.4950

Each 0.1 g equivalent weight of carbon was placed in ea. 100 mg flask
and 20mg of crude penicillin culture fluid was added. The mixture
was shaken by hand for a while and added with a small amount of 10
per cent sulphuric acid so that the pH value of the. solution decreased
to 5.0 (by Toyo pH test-paper), and was then shaken for 10 minutes on
a shaking machine. Mixture was filtered, the first few mg of the filtrate
was discarded and the remainder was taken for assay of the potency
of penicillin. The charcoal that adsorbed penicillin and the filter paper
were placed in a bottle with 10 m£ of 80 per cent acetone, bottle was
shaken by hand and ca. 20 per cent aqueous ammonia added to make

Table 10. and Fig. 8. Adsorption and elution of penicillin
with commercial active carbons and H-A charcoal

Crude penicillin culture fluid ) pH *Potency Average

at beginning 78 19L.7 unit .

after experiment 7.8 186.7 189.2 unit
Charcoal Exp X O . | Exp Y x . Exp Z A" {Xverage .

*P.in | *P.in | *P.in | *P.in | *P.in | *P.in | * P.in | * P. in
Exp. No. filtrate | acetone | filtrate | acetone | filtrate | acetone ‘ filtrate | acetone

(unit) | (unit) (unit) (unit) (unit) {funit) | (unit) (unit)

1) Iz 147.0 45.0 1725 | . 63.0 160.0 ! 60.0 159.8 56.0
2 Ni 141.0 430 1875 57.8 15256 | 855 160.3 62.1
8) Sh 25.2 235.0 62.0 267.5 32.0 1| 285.0 39.7 262.5
4) Ta 21.2 | 280.0 245 285.0 ’ 19.0 [ 325.0 21.6 296.7
(6) To 480 185.0 65.0 | 2350 ‘ 42,0 267.56 51.7 229.2
6 (V) 7 116.3 1175 1175 1926 875 | 890 1071 1297

* average potency of duplicate assays.
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the pH value of the solution up to 7.2 (by Toyo pH test-paper), and
again shaken on a shaking machine, then filtered and the first few mg
of the filtrate were discarded, with the remainder the potency of the
eluted penicillin was assayed. The experiments were repeated three
times and following results were obtained (Table 10 and Fig. 8).
According to these results, the order of the carbons in adsorption
was (4) Ta>(3)Sh>(5) To>(6)(V)7>(1)Iz=(2) Ni, and in elution the order
was ‘
(4) Ta>(8)Sh>(5) To>(6) (V) 7>(2) Ni>(1)Iz.
The carbons that adsorbed penicillin well, also eluted it well,
The H-A charcoal did not show any excellent result in this experiment.

Summary

Some experiments were made on the adsorption of penicillin and the
elution of it with aqueous acetone, using the hydrated active charcoal
(H-A charcoal) which had been prepared in the writers’ laboratory.

As to the wood species, charcoal prepared from “todomatsu” (fir),
“yezomatsu” (spruce), “shina” (basswood) and “nara” (oak) were tested.
The charcoal from “yezomatsu’” adsorbed penicillin most poorly, and the
others were little better. The charcoal made from “shina” eluted peni-
cillin best and that from “nara” followed it. Apparently the adsorption
and elution of penicillin by the charcoals that were made from hardwoods
were superior to those from softwoods as was also true in methylene
" blue and caramel test. :

In order to investigate whether there is any certain relation be-
tween efficiency in adsorption and elution of penicillin and efficiency in
adsorption of methylene blue and caramel, three typical samples were
taken and experiments were performed. According to the results, it
may be said that the adsorpton of penicillin was not always in parallel
with that of methylene blue and caramel. But in the elution test,
charcoals which adsorbed the more methylene blue and caramel were
eluted the less penicillin with aqueous acetone,
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H-A charcoal loses its activity by drying and does not recover it by
remoistening by addition of water in the methylene blue test. However
in the experiment on the adsorption of penicillin, the activity is re-
covered by remoistening, even though elution becomes worse.

In comparison with the general commercial active carbons, it appears
that the adsorptive and elutive power of the H-A charcoal for penicillin
gains moderate position. In this experiment the carbon that adsorbed
the more penicillin was the more eluted with aqueous acetone.
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