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STUDIES ON THE ACID-PRODUCING FERMENTATION OF SEAWEEDS.
V. THE FERMENTATIONS OF VARIOUS SEAWEEDS.

Noboru SUZUKI

(Faculty of Fisheries, Hokkaido University)

A number of acid-producing fermentation experiments with various seaweeds were
made and following results were obtained.

1) A greater amount of acid is produced in Laminariaceae than in Fucaceae. .

2) The fermentation seems to te divided into two types. One is a vigorous fermen-
tation where a greater amount of propionic acid is produced, while the other is feeble
fermentation where less amount of that acid is produced.

3) It seems that the fermentation is not brought about by mannit, but by algin,
protein and by the softness of the seaweeds.

4) The degree of softness of the seaweeds is represented by the amount of swelled
water on the preliminary treatment in boiling water. Relation between swelled water
{z) and produced acid (y) is given as following equation:

y=0.0822-4.11
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Table 1.

Swelled o Produced acid during fermentation (€]
No- Algee W?;t)er 5days ll 7daysl Bdaysl Sdays ll Odaysll IdaysltlZdays I4days‘ll6days:l7days:18days:l9days:2ldays 22days:23days:24days 25days:28days29days‘30daysl‘31days:32daysi35daysi38days
14 | Laminaria ochotensier'iyabe 54 [ 1.85 l 4.68 b 6.66 ’ 8.19 9.30 i 8.34 .
5 | Laminaria japonica Aresch 101 6.48 | 8.06 9.56 9.60 i
6 ” 66 | 1.85 4.32 7.71 9.90 » 10.29 ' 9.68
7 » 70 | 1.85 - 13.9 5.61 8.19 8.30
22 | Laminaria angustate Kjellm 76 2.95 7.19 79.46 11.26 12.95 : 12.17
23 ” 67 |2.95 5.76 ~ [8.06 10.24 10.73.
21 ” %0 |2.58 6.48  lo4s| | 9.56 1039 10.98
24 p 84 |2.58 5.76 YT 11.60 | 11.06 12.17
26 | Laminaria religiosa Miyabe - 93 258 | |56 8.06 8.87
3 ” 78 2.21 468 | 6.66 , 7.51 7.97 7.75 -
34 P 74 2.21 3.24 5.26 | 6.83 8.63 9.04
30 » 56 | 1.48 3.96| 5.61 6:14 | 7.31
36 ” 7 2.95 5.04| | |66 | 7.51 6.97 7.75
32 | " 76 1.85 2.5 e 54| 6.64 678 7.31 7.19
33 p 49 1.48 2.16 2.90 3.41 4.32 5.17 5.78
_4? ‘Alaria crassifolia Kjellm 80 1.85 6.12 _ .71 | ! 8.53 8.73 ‘ - |
52 ” 51 | |25 4.68 6.31 | - |se | 6.64
57 ” 73 | 1.8 5.76 7.01 | 8.58 8.63 \—‘ o
54 r 39 2.21 ' 3.9 \5.&6 7.51 6.64 | | 6.46
53 P 61 2.95 5.40 7.01 7.85 779
44 | Costaria costata (Turn.) Saund 56 2.58 | 5.04 6.66 7.11 7.97 7.42
67 | Cystophyllum hakodatense Yendo 48 0.74 1.80 ' | 3.16 4.10 4,32 i 4.39 4,57 4.58
69 o 32 0.74 1.80 © | 2.10 2.39 1.99 a2 : 2.44 2.36
100 | Sargassum Thunbergii (mert.) O. Kiintze 59 0.74 1.80 2.80 3.75 4.65 4.84 5.02 4.88
80 | Sargassum confusum Ag. 49 0.74 1 1.80 | 3.16 \ \ 3.41 ‘ 3.65 ] ] 5.02 4.2 472 4.29
89 ” 50 0.37 1.08 | 1.40 ‘ 1.37 1.99 |2.2o | 2.74 2.95 | 3.15
88 " e ~ |o.ra 144 3.51 | 2.05 2.32 271 2.13 2.36 | 2.29
74 | Sargassum Horneri (Turn) C. Ag 31 1.11 1.44 2.10 2.73 3.32 i 3.45 3.65 3.54 3.]5
73 ” 40 1.11 1,08 Sl 17 [ 1.33 1.66 " | 194 1.57 1.83 | 1.43
71 » 25 0.74 ‘\ 1.08 | 1.0 ( 1.37 1.66 3 1.61 1.57 1.52 \ 1.72
102 | Coccophore Langsdorfii (Turn.) Grev 29 0.74 1.08 1.75 ‘ 1.37 ! 1.29 1.57 1.52| 1.72
65 | Pelvetia Wrightii (Harv.) Yendo 72 1.48 2.16 4.91 | , 6.49 6.64 7.42\ 7.31
62 " 9 3.69 3.9 5.9 | 6.83 L 6.97 6.9 63| - |7.38
64 » 4 1.85 2.52 - 3.86 4.4 | 4.65 5.33 6.09 5.9 | 6.58
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Produced acid during fermentation (%)

No. Algae oed : \ : ‘ - . —
@ Tdays ; 8days. ‘ 11days | 12days ‘ 14days | 15days l 19days | 20days ] 24days | 25days ] 26days \ 27days ] 28days ! 32days \34days 35days

14 | Laminaria ochotensis Miyabe 67 5.54 6.48 8.06 7.84

6 | Laminaria japonica Aresch 92 5.90 8.63 | 11.26 11.30 -

22 | Laminaria angustata kjellum 69> 6.64 8.63 ' 9.82 10.98 11.61 11.87

21 14 - '87 7.38 lI0.42 11.57 10735 10.66

24 4 98 7.38 12.95 10.97 lb.92 8.29

35 | Laminaria religiosa Miyz;be 33 ' 4.43 6.83 8.41 8.22

34 7 77 *4.07 7.55 9.82 10.14 10.35 10.92 10.58

36 4 76 4.43 §.I2 7.01 7.97 7.43

32 r. 73 4.80 6.12 o 8.64 9.36 9.41

33 14 60 4.43 6.12 7.17 7.84 11.27 7.97 9.63

67 | Cystophyllum hakodatense Yendo 50 1.85 3.9 5.26 5.18 5.61 B 5.15 4.95

69 4 30 1.85 2.80 2.99 3.18 3.4 4.37

100 | Sarassom Thurnbergii (mert) O. Kiingze.| 60 2.21 4.24 4.56 - 5.02 5.65 6.79

80 | Sargassum confusum Ag. 52 v 2.59 3.60 4.56 4.39 4.72 3.15 5.15

89 ” 54 1.85 1.52 4.44 4.98 - 4.77 5.33 | 5.38

88 ” 30 1.48 216 2.80 3.65

74 | Sargassum Horneri (Turn.) C. Ag. 38 | 2.59 ‘3.96 3.'86 4.39 4‘.39 4.87 4.57

65 | Pelvetia Wrightii (Harv.) Yendo 75 5.17 7.55 8.41 8.30 8.90 8.78 9.41

62 14 98 7.01 %39 9.10 10.66 9.13 9.15

64 4 71 2.21 5.04 6.31 6.13 6.59 7.00




‘Tabel 3.

Procluced acid dﬁring fermentstion (%)

No. Algae va;i]tff - -
® 6days . 8days | 9days | 10days lldays‘ lSdaysl 16days | 17days | 18days | 21days | 22days \‘ 23days | 24days | 25days | 26days | 31days | 38days | 60days
14 | Laminaria ochotensis Miyabe 60 4.80 1 6.31 7.85 11.95 '
5 | Laminaria japonjca Aresch. 105 | 7.38 9.35 9.47 8.30 ' 8.40 | 8.16 10.35
e ” 8 | 6.64 9.47 7.85 9.22 ﬁ
7 ” 71 6.64 7.55 9.47 8.64 " 9.36 9.72 7.36

22 Laminarie angustata Kjellm 76 6.27 7.91 11.57 11.97 | 12.27 | 12.86 14.43

21 4 92 7.01 ) 9.35 12,27 10.63 10.98 | 11.61 - 12.23

26 | Laminaria religiosa Miyabe 94 6.27 6.83 6.49

34 ” 69 3.32 | 6.47 6.49 7.31 8.72 10.33

30 Y 65 6.64 7.55 8.19 8.30 8.72 10.66

36 ’ 79 5.54 7.38 8.88 8.6% 8.72 8.40
73 y. 60 3.32 5.46 6.31 7.43 9.36
29 P 72 5.90 7.91 * 8.53 8.07 7.84 8.46

;9 Alaria crassifolia Kjellm 73 . 7.38 8.27 9.22 8.27 9.10 9.13 12.55

52 ” | 78 406 7.55 9.47 8.96 8.07 | 10.04 5.65
_57 14 66 5.17 6.11 7.85 7.75 N

53 " 60 4.06 5.75 7.36 8.30 7.10 | 7.53 9.41

67 | Cystophyllum hakodatense Yend. 47 2.95 4.32 5.12 4.98 5.65 | 11.57

69 » 30 2.58 7 3.24 4.10 4.32 5.01 | 5.18

70 r 36 2.58 3.24 3.76 3.99 5.01 5.18
—1607 Sargassum Thunbergii (mert.) O. Kiintze 62 2.58 5.40 7.17 5.98 B 5.96 6.70
\879 Sargassum confusum Ag. 49 3.69 3.60 4.78 4.65 3.32 2.55

71 | Sargassum Horneri (Turn.) C. Ag. 33 2.95 3.9 3.88 4.26 | 4.13

64 Pelvetia Wrightii (Harv.) Yendo 95 5.54 8.19 8.30 9.72 8.27




Table 4. Table 5.

. R . ) Produced acid during
o Algae Swelled Produced acid during fermentation (23 o Algse Swelled ~ fermentation(%)
v e W(agt; r Bdaysi 4days l 5days‘ 6da.ys‘ 7days i 8days ‘lldays lZda.ys'l’)'dayB'l?daystlSdays VZagtfr 3daysl 5days| 6days !10‘135’5;’ 12days
—_— e I
14 | Laminaria_ochosensis Miyabe 87 | 4.43 | l 7.91 ] 14 | Laminaria ochotensis Miyabe o0 |45 ! 7.55
5 | Lawinaria japonica Aresch. 64 ] 6.27 9.59 10.24 9.30 oo _
—— SR 5 | Laminaria japonica Aresch : 75 | 4.06 7.55| 8.76| 9.90
6 ¥ 67 4.43 11.51 z —
7 » ' 73 5.54 9.59 13.65 10.96 6 y 9| 4.43 9.71
22 | Laminaria angustata Kjellm 74 7.38 11.81 12.62 7 ” 64 |3.69 8.27| 9.90!10.63
21 4 ) 102 12.55 14.02 13.31 13,95
o R R 22 | Laminaria angustate Kjellm 83 4.06 11.87|13.67{12.63
26 | Laminaria religiosa Miyabe 97 8.86 10.07 | ‘
34 ” 76 4.43 8.63 10.87 l12.27 2 é % |36 12.59112.62|12.63
30 : ¥ 63 | 7.75 S| 9.1 19.90 26 | Laminaria religiosa Miyabe 100 2.95 6.83] 9.11| 9.9
36 %0 8.12 8.27 8.76 9.96 o ' J
4 | 36 " 77 | 2.58 6.48| 8.76| 8.53
33 7 91 7.01 9.71 10.52 10.58 | — — - -

B 49 | Alari ifolia Kj . 77 .90 . . .
9| . o 2.9 4.32 6.66 5.8 aria crassifolia Kjellm 5 8.41110.24(10.9%
49 | Alaria crassifolia Kjellm 78 8.12 8.85 | 9.56 10.96 52 7 . 72 4.43 11.87[11.7211.61
- _ i
52 ” 70 7.0l 8.86 9.90 10.30 67 | Cytophyllum hakodatense Yendo 49 | 5.54 5.76 | 6.31
57 o 62 - | 5.54 8.12 '

— 69 [ 35 3.32 4.68| 5.26
53 4 ’ 73 6.27 8.86 11.22 11.95
67 | Cytophyllum hakodatense Yendo 56 6.27 » 6.66 o 7.17 100 | Sargassum Thunbergii (mert.) O. Kiintze 69 4.06 3.96] 4.56
69 : Y 30 2.58 ' 3.86 5.12 89 | Sargassum confusum Ag. 52 1.8 5.40] 5.31
70 v 33 2.21 3.24 4.21 ’

. - - 71 | Sargassum Horneri (Turn.) C. Ag. 31 1.85 3.60| 3.86
100 | Sargassum Thunbergii (mert.) O. Kiintze 64 5.17 | 7.01 5.80 —
89 | Sargassum confusum Ag. 53 4.32 4.03 6.96 64 | Pelvetia Wrightii (Harv.) Yendo 86 4.06 5.04| 5.26
71 | Sargassum Horneri (Turn.) G. Ag. -~ 36 2.21 5.26 5.12
64 | Pelvetia Wrightii (Harv) Yendo 9l 4.80 4,91 , 5.80
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