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Study on the effects of industrial wastes upon lavers. L.
“The effects of some wastes and chemicals upon the phosphorus" '
assimilation by the lavers.”

Masaru FUJIYA and Shiro CHIKUN.

The laver is one of the important marine algae in japanese fisheries products. In recent
years, the costal waters are polluted in various districts by the industrial wastes, and these are
said to be harmful to laver’s growth. As well the problems are developing to a social one 'Wi{th
expansion of the industries in Japan. The wastes and chemicals treated in present study were
as follows: b

1) The soda pulp mill waste.

2) The sulphite pulp mill waste.
3) The rayon industries waste.

4) The starch mill waste.

5) Acid solution (H;SQ).

6) Alkaline solution (NaQH).

7) The reducing substance (Na,S).
8) Copper ion (CuSO,).

9) The bleaching powder.

The phosphate (KH,PO,;) which contained P32 (Specific activity 1-—2 4 ¢/mg.) was added into
culture medium and lavers were grown in it. After certaine hours, P32 in lavers was measured
by G—M counter, resolving the lavers by wet ashing method, to determine their activity for
phosphorus assimilation. .

The consequences of the study which could be divided into two parts, the preliminary and the
main, were as follows:

The preliminary experiments:-

1) The distribution of phosphorus ahsorbed in laver. )
As illustrated in’ plate I, the radioautography of radio isotope P32 absorbed by laver
show a homogeneous distribution in it. o
2) The form of absorbed phosphorus.
It was reported that the P32 absorbed by some marine algae might be existed in two
formes of ‘“‘assimilated” and “preserved” one, of which the latter seemed to be a simple
organic compound and was easily dissolved into the water saturated by chloroform. We

found the two forms in laver too and here studied on the “assimilated” one oh_ly_,
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removing the “preserved by chloroform, as this was thought to be unstable and would
not always indicate the activity of the laver.
3) The relation between the phosphorus concentration in the sea water and the velocity of
assimilation by the lavers.. . ] o ’
This relation was studied to determine the necessary concentration of phosphorus .in the
sea water for the maine study. From the result obtained, as shown Fig. 2, We determined
. to use the sea water enrlched by 2 gr. “of phosphorus where would be lack of phosphorus
for the normal assimilation in the course of study of the maine experiments.
4) The relation between the quantity of assimilated phosphorus and the period for it.
The assimilated phosphorus increases with the time lapse and amounted to a constant
~ value later on.120 hrs. (Fig. 3). '

5) The contents of phosphorus absorbed in laver during 24 hrs.

Estimating by the radioactivity, the total absorbed and assimilated phosphorus contents
.. .reached 300—3507.and 60-—70y respectively per one gram of dry weight in round numbers
during 24 hrs.
- The main experiments:- .
The normal range of effective dose for the phosphorus assimilation of laver was .determined
as follows: -
Assuming the quantities of phosphorus by normal lavers as
X1, Xo, Xz, Xg, oo , XN,
we obtaine

X = (X1+Xg+xgFf o +Xn)/N
:=&x?+x§+x§+ 444444 + 33— (K +xo+xg b +XNV/N}KN—1)

- Then the normal range is represented by

1
§iu{m+1)wNP F: n,=1, n,=N_1, a=0.05

It ‘may be cons1dered that the laver is affected by the waste dissolved m water when the
‘quantlty of phosphorus asmmllated by the laver deviates out from thrs range The results

‘ Were shown in table 5.

P

(The relatron between the quantity of assimilated phosphorus and the concentratlon of each
" waste or chemicals were shown from Fig. 4 to Fig.13.) o .
The harmful effects upon the phosphorus assimilation of the laver in each 1ndustr1a1 waste

} and chemicals except Starch mill waste could be estimated.
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Plate T.The distribution of absorbed phosphorus in lavers, showing by radio-autography. :
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Table 1. . The differece of phosphorus dissolved from the lavers,

soaked in distiled water and chloroform saturated one,

for 24hrs..

] Solution laver Phosphorus dissolved Phosphorus not dissolved FRICHE P22 DE AR
soaked. (P32cpm) from lavers. (P32cpm) YROND, ZORKEDN
: WA= 0y X VNPV -~ i
Distiled water. 3 994 1T - T LR B8

oo B,V ICRFET D C

Y, RS Y

Distiled water 1'36 120 CHIFETHIDEER
saturated by 148 107 Tzo RWCEFTER LN
_¢hloroform. 155 229 BIC L TR RINE &
7=/ U % 500c.c. D/ m
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Fig. 1 Showing the resolution of absorbed

phosphorns from laver by times.

Resolved phosphorus (cpm.)
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Table 2. Ratio of the quantity of phosphorus assimilated

to total one.

No. P32total (cpm) P32assimilated (cpm) Ratio /U BRI Lf:iﬁ,%/«,}, J VU HE

1 1064 o 0. 056 b LTl T 0 & IR
' G EBOREEOEEE D

2 1041 66 0.063 %?)fﬁﬁogt?f”m

3 1057 65 0.060 FBRPLIEAMDTERER T

5 1067 76 0.071  EREMEERCHE LCRRY £\~

6 1144 75 0.065 LRRAvmb LR EED EEL

Mean = 0.065 o
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“Table 3. Relation between the quantity of phosphorus absorbed by the lavers during 24
hrs. and phosphorus concentration in sea-water.

A B c D E F G H
Addéa ph-|Phosphorus|Radio-activ-|Radio-activ-|Radio- activi-|Radio- activ-jabsorbed Assimilated
osphorus |concentrat-|ity of sea lity of sea |ty of lavers jity of lavers|phosphorus |phosphorus

in sea ion of sea [water befofejwater after|for total for assimil-|in laver per|per 1 gr. of
water. ¥ |water. ¥* |experiment. [experiment. [phosphorus. |ated phosp-|l gr by dry-|dried laver.

s ***horus. ***  |weight.
mg]| mg/L| cpm/c.c. cpm/c. c. cpm| cpm mg]| mg

0.24 0.16 24 339 36 0.32 0.034

"0.48 0.32 46 3 592 52 0.56° 0..049

0.94 0.63 102 53 675 58 0.64 0.055

.1.88 1.25 ) 197 128 746 68 0.71 .0.064

3.75 2.50 376 321, 866 70 0.81 0.066 ..

7.\50 5.00 756 677 985 70 0.93 0.066

#* Specific activity of P32 : about 2 uc/mg.
#** Enriched sea-water.
#%% Measured on 1 ml. of solution which was prepared diluting the ash of sample laver (by
wet ashing method) to 100 ml. by distiled water. '
Used lavers : b gr. by wet weight, 0.75 gr. by dry weight.
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ilated .one in lavers, during 24 hrs-: OMROLN LN, BHEEMNL 20mg/LU ek &
. BIRBIIFA EBE L AL RD, B—EELRTL
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mgThb,

" Assimilated phosphorus (cpm)

1 1 L 6) BERNONENEL

1 2 3 4 5
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. Fig. 3; Relation between the assimlated

phosphorus and times.
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BER LA A S EL 5 MDA
T BRRAED A DORRENDA, 5 Table 4. Relation between nitrogen concentration
R LB A g
mg/LELEWFE LT b HAICH TR in the sea-water and quantity of phos-

EROL DT HHb HFREOTICTEA
EEBZROAEN, T2 BMLA

phorus absorbed by lavers.

WEBAICEF NG, BRI DA s Nitrogen Phosphorus Phbsphorus
. concentration. ¥ concentration, ¥¥* absorbed. (cpm)

EEE~GMLEBEER Y REARER : -

FAanLsic@bhsd, CREIERIEKX 0 mg/L 2 mg/L 75
AFEA S BRI IC TR b OEERIK 5 2 99
REFEET DD EEL DLW, Mi- 10 ‘ 2 95

quel DWFHRRED ERER G LT 15 2 7

T L DEREORREERTC LT 20 2 %

A HnENL, R hbREIND i~ z °!

EREOBBRAVELCAVDIOEEL * As nitrogen in KNQj. ** Specific activity of P32:
5, about 2 #c/mg.
5 gr. samples by wet weight were used.
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CHISED d DTH-> T, RELIE- O SO TEAEWY, 3 BTSN LEZdDOR-OFLELRE L
Vo FRBHECHLTUICRE—RICEDR2AGELETDHIDEELDY, c@%%@%ﬁﬁ%éﬁ L7/
VIZBETOeré TS, /¥ & LTCREENEZEZH-TCrb0T, oA LUTTRYFELEERL TN
LIDEELTED, COREIRTALRSZ, (Seromite Mv7Mii, £& LCP2ORMRAOHE
HIRE LB Th- T R gRICE-IE, B O PR OLBEEXEL LCEALES, L LE
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BICH LCHIBCH D 2 & 2R LT b, AWMERFKRUERIC L BB 2L TICh~2,
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“'Fig. 4; The effect of Soda-pulp mill Fig. 5; The effect of Salphite-pulp mill
waste water. waste water.
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Fig. 7

; The effect of Starch mill waste

Water
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Fig. 8 The effect of acid solution by

sulfuric acid.
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Fig. 9 The effect of alkaline solution Fig. 10 The effect of reducing substance

By sodium hydroxide. by sodium sulfide.
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Fig. 13 The effect of fresh water.
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Table 5. The comparision of effective dose for larers’ color and phosphorus assimilation.

Sgbstances gff::;iir;?la(é?;? for Effective dose for color
Sulphite pulp mill waste. 63mg/L/C. 0. D. No effect untill 800mg/L/C.0.D.
Soda pulp mill waste. 32 // 94mg/L/C. 0. D.
Rayon industry waste. 100mg/L/C.0.D., pH:6.2 18% 25%

Starch mill waste. Uncertainly 520~1040mg/L/C. O. D.
Acid solutiom (H,SO,) 3x5mg/L, pH:6.0 60mg/L, pH:5.0~5.5
Alkaline solution (NaOH) 110mg/L g 250mg /L.
Reducing substance (Na,S) 30mg/L 100mg/L
Copper ion (CuS0Q,) 0.6mg/L 420mg/L
Bleaching powder. » 12mg/L 20mg/L
Fresh water. 80% No effect.
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