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Table 1. Dominant diseases observed on purple laver samples tested.
Samples | Date of sampling Dominant symptoms of diseases observed
No. 1 31, Oct. 1969 No diseases
No. 2 7, ” A few spots of dead cells
No. 3 10, Nov. 1969 White rot
No. 3’ ” ” The infected part of No. 3 sample
No. 4 17, ” Nearly the same as No. 2 sample
No. 5 21, ” Many spots of dead cells
No. 6 23, ” A slight symptoms of white rot
No. 7 25, ” Almost the same as No. 5 sample
No. 8 28, ” Increased number in spots of dead cells than No. 5 sample
No. 9 1, Dec. 1969 A slight infection at marginal region of fronds
No. 10 4, ” Same as No. 9 sample
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Table 2. Amino acid compositions of the ethanol extractives of the naturally grown

purple laver samples. (amino acids mg per 100 g of dried matter)

Samples
Amino acid ‘ T ‘ ‘ -
No. 1|No. 2| No. 3 | No3’ | No. 4\No.slNo.slNo.7~Nb.8‘No.9 No.10
Asp 12.4 58.8] 37.4 25.3 105.3 132.0 87.1 64.6 73.8 43.9 23.8
Thr 45.6/ 31.3 8.9 11.3 143.0 85.1] 57.8 67.7, 38.9 36.5 "
Ser 36.3  22.2 ’ h ’ 60.7 29.00 35.3 3.9 33.8 ’
Glu 192 | 423 | 158 70.4 463 | 438 | 366 487 598 | 242 | 186
Cit * * 12.6]  * 36.1 12.8 80.9] 98.9] 58.8 88.0/ %
Gly 63.5 11.1] 12.6] 4.3 110 35.2  26.8] 35.7 30.0, 33.2 %
Ala 420 | 421 | 101 145 870 | 421 992 337 | 1045 | 672 | 408
Val 20.1 — * * — 7.6 14.2 13.4] 18.7] 12.6] —
Tleu 8.1 — * * — 4.6 3.9 — 9.6 3.5 —
Leu 22.9 — * * — 13.3] 25.00 — 10.7] 12.7] —
Lys 1.3 7.3 10.9 * 15.3 3.9, 5.0 3.2 2.3 % 4.2
His * * * * * — | * * 2.3 * *
Arg * * * * 13.2 * * * — * *
Tau 482 | 921 391 172 | 714 | 749 | 1037 | 1280 | 1029 | 720 | 545
Amm. 13.7 22.11 13.4 7.8 16.8 10.3 13.1i 19.7 9.5 31.8 33.6
* Trace o

— Not detected
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Table 3. Culture conditions of purple laver in concrete tanks (1).
e i S e e e ;:*;
Sample No. i Period of exposure* | Salinity Wrapping by vinyl sheets
I H

11 i 3 hrs } Ordinary l Not wrapped

12 | 2 ; Low¥¥ } ”

13 i 3 | Ordinary i ”

14 \ 3 i ” ‘ Wrapped

15 1 3 ” J Not wrapped

* Samples of purple laver were exposed in the air twice a day at appointed time.

*k Low salinity water was obtained by mixing natural sea water with fresh water.
*k% Evaporation of moisture from the thalli surface was reduced to some extents by vinyl sheets
wrapping.
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Fig. 3. The number of thalli infected by non-parasitic diseases in total samples tested (1).
Table 4. Amino acid compositions of ethanol extractives of purple laver samples

cultured under several different conditions (1).
(mg of amino acid per 100 g of dried matter)

Amino acid | Initial No. 11 No. 12 | No. 13
| 1, Dec. 3, Dec. 3, Dec. | 3, Dec.
Asp 127 485 | 282 | 340
Thr+Ser | 62 i 180 94 g 124
Glu 470 1148 808 1107
Cit 30 89 37 " 11
Gly 15 95 58 16
Ala 643 1501 984 1346
Val 8 15 8 24
Ileu * 7 8 7
Leu 2 14 13 10
Lys 4 9 3 8
His * * * *
Arg * * * *
Phe — * — —
Tau 444 738 577 656
Amm. 28 48 37 136
Ext.-N 682 834 809 705
T-N(mg/g) 89 75 76 81
* Trace

— Not detected
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non-parasitic diseases in total samples tested (2).

g

Amino acid compositions of ethanol extractives of purple laver samples
cultured under several different conditions (2).
(mg of amino acid per 100 g of dried matter)

| Initial | No. 14 No. 15
Amino acid | . -
\ 10, Dec. 15, Dec. 18, Dec. 15, Dec. ‘ 18, Dec.
Asp ' 106 109 230 ‘ 66 90-
Thr+Ser | 68 65 119 49 80
Glu } 383 354 ; 140 370 310
Cit | 65 56 | 72 51 32
Gly 20 10 44 6 10
Ala 713 847 837 862 667
Val 10 | 21 2% 21 14
Tleu 6 E 13 16 10 6
Leu 6 | 21 | 32 15 11
Lys * ‘ 10 : 9 7 3
His * * * * *
Arg * % 17 *
Phe 3 * * 5 —
Tau 596 } 671 571 445 485
Amm. 13 21 101 | 21 81
Ext-N 729 831 913 789 1052
T-N(mg/g) 87 75 94 74 49
* Trace

— Not detected
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Table 6. Culture conditions of purple laver for the analysis of extractive
basic amino acids.

Sample No. | Period of exposure* Water temp. Speed of shaking Date of sampling
18 2 hrs. ordinary 15 em/sec 9, Nov.
19 2 ” 5
% A 15 12, »

y
’ 19, »
21 4 V3 5
22 4 high#®% 5
lg_ 7, Dec.
23 2 ordinary 5
24 4 15 N
Y/
g 18, #
25 4 ” 5 J
9 4 high 5
6 e N 13, Jan.
27 4 ordinary 5 19
”
28 0 high ’
'8 > 25, »
29 2 ordinary 5

* Samples of purple laver were exposed in the air twice a day.
#* High temperature of sea water was obtained from thermostatic heater.
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mg, 7 A ¥ = v trace~0.84mg EEh, L b THOFRERNT, KEBYroRFOI LD T I
3, SREABHIARF X b3 UL7z. A, FAVGCRBORLL A S IHEDCRFRTIIKRDOBY Th o1, Tix
bbb, REOEERLONLIFEC LT3 &, §1E0ER Tz No. 18, 20, 19, 21. #2E0OERTIZ6 H
#iz No. 22, 23, 24, 25, %7-, 11H#%T1x No. 25, 22, 24, 23. #3[Ho 6 BT No. 28, 27, 26,
29, 12H# T2 No. 26, 28, 27, 29 Thot. ZOHBALUREMEERSC IIRERE L, Hin
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Table 7. Basic amino acid compositions of ethanol extractives of purple laver
samples cultured under several different conditions.
(N mg of amino acids per 100 g of dried matter)

Sample No. |Date of sampling] Lys His Arg Amm.
Initial 9, Nov. 0.35 0.04 0.14 7.82
18 12, # 0.37 0.08 0.23 7.96
19 ” 0.62 0.08 0.12 16.23
20 ” 0.48 0.14 0.23 14.19
21 ” 0.71 0.09 0.37 5.82
18 19, » 0.30 0.03 0.15 19.25
19 ” 0.30 0.09 * 21.26
20 ” 0.55 0.17 0.29 23.29
21 ” 0.99 0.13 0.26 6.25
Initial 7, Dec. 0.63 0.04 0.20 11.26
22 13, » 0.93 0.11 0.27 11.34
23 ” 0.72 0.09 0.31 12.62
24 ” 0.78 0.08 0.25 19.35
25 ” 0.94 0.09 0.15 18.88
22 18, # 2.10 0.33 0.41 7.29
23 ” * 0.04 0.84 9.98
24 ” 2.15 0.06 0.16 16.36
25 ” 2.32 0.25 0.22 12.53
Initial 13, Jan. * 0.08 0.42 14.21
26 19, » 0.80 0.09 0.61 8.52
27 ” 0.19 0.09 0.26 7.63
28 ” 0.82 0.32 0.72 6.54
29 ” 0.64 0.14 0.32 17.26
26 25, 0.32 0.26 | 0.52 9.65
27 | ” | 0.75 0.26 ‘ 0.24 8.12
28 T ” ; 0.96 0.24 0.43 10.09
29 i ” i 2.42 i 0.24 0.26 18.29
% Trace
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SUMMARY

The diseases of purple laver (red alga Porphyra) can be conveniently assorted into two types, one
is the disease caused by parasitic microorganisms such as fungi or bacteria, the another is caused by
physical, chemical or physiological damages. The pythium disease is well known as a typical
example of the former, and for the latter shot hole and tumor are included.  Besides these diseases,
whose causes are comparatively well established, white blight and white rot have been recognized as
popular ones characterized by the appearance of decolorized cell or cells especially in the marginal
regions of the fronds. It is believed that these diseases develop on unhealthy fronds after being
exposed to such unfavorable conditions as the deficiency of light quantities, low salinity of sea water
and unsufficient daily exposure in the air. Several descriptions have been published on the environ-
ments and frond conditions when the symptoms of those diseases begin to be visible, however, little
knowledge has yet been obtained about their causes and about the changes of chemical components
in the cells during the development of the diseases.

The purpose of the present study is to elucidate the physiological changes in the cells when
thalli were infected by white rot. The authors reported here the differences in the contents of
extractive amino acids and nitrogen, extractive and total, between the infected and the haalthy
fronds. The results can be summarized as follows:

1) When infected with white rot, such extractive amino acids decreased conspicuously as aspartic
acid, glutamic acid, alanine and taurine contained in purple laver grown at the culture field.

2) On the contrary, it was observed that the contents of glycine and citrulline stayed almost
unchanged or rather increased.

3) Purple lavers were cultured at different salinities of sea water in concrete tanks for about a
week. The low salinity induced both the decrease of dominant extractive amino acids and the
increase of unhealthy cells.

4) Little differences were observed in the contents of the extractive amino acids among the
samples cultured at varied periods of daily exposure in the air.

5) No close relations were detected between the degrees of disease and the contents of extractive
basic amino acids such as lysine, histidine and arginine.

6) The contents of extractive and total nitrogen, and ammonia changed irrespectively to the

degrees of disease of the fronds.



