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Table 1. Seasonal variations in the main chemical components of Laminaria japonica
Aresch. from Tsingtao, North China

2.0 BT ES R
L. REAM - - - FHER )
AR & B. #f C. fift D. 838 | E. Fa¥ER (N X 6.25) G. tR#FH#E

1958—5—10 29.16 11.45 0.246 17.18 31.7 9.3 4.09
6—28 35.64 12.53 0.426 16.52 . 32.0 7.07 3.69
7—25 19.36 4.36 0.344 11.13 24.3 5.97 2.94
9—13 22.78 6.94 0.694 28.43 17.1 14.05 2.72
10—28 '29.89 9.14 0.343 14.55 21.4 14.17 2.88
1959—3—10 45.29 13.66 0.132 8.57 19.3 19.50 2.08
4—18 30.66 11.62 0.551 8.46 21.8 13.68 - 3.96
5—22 30.27 8.60 0.446 14.99 26.1 12.85 —
6—24 21.19 6.24 0.396 27.30 19.5 12.10 —
7—7 19.98 5.00 0.424 23.72 8.6 12.95 3.86
8—4 25.00 6.55 0.451 21.90 . 14.1 14.37 3.42
. 9—3 19.58 5.47 0.596 29.78 12.0 13.99 —

1. Date of collection; 2. 9, on the basis of oven-dried seaweed; A. Ash; B. Potassium; C. Iodine;
D. Mannitol; E. Alginic acid; F. Crude protein; G. Crude fiber.

R2EEHSEECSRSNEHEL(FRAIFERE)
Table 2. Seasonal variations in the main chemical components of Laminaria
Jjaponica Aresch. from Dalian, North China

: 2.0 M T BN %
1 REEAM _ - T HEE
| axsy | s@ | cm | uwsm|s wum |y EER | o wew
1959—2—19 41.97 . 13.40 0.270 13.23 17.0 13.76 2.57
3—9 38.85 14.58 0.418 14.69 |- .24.0 14.56 -
4—1 34.93 15.44 0.645 5.84 27.9 14.70 —
- 4—26 | . 50.21 16.90 0.726 4.28 - 23.3 14.93 4.29
5—12 41.99 13.71 0.764 8.31° 19.9 16.01 -
6—14 37.31 11.16 0.193 7.48 - 12.17 —
7—8 43.07 T 14.39 0.352 5.57 13.0 11.84 -
7—320 36.53 12.03 0.424 . 12.90 13.7 10.56 —

Explanations are the same as in Table 1.
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‘Fig. 1. Showing the seasonal variations in the main chemical
components of Laminarta japonica from Tsingtao
A. Organic components; B. Inorganic components; 1. Alginic
acid (by colorimetric method); 2. Mannitol; 3. Crude protein;
4. Crude fiber; 5. Ash; 6. Potassium; 7. Iodine (enlarged
10 times),
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Fig. 2. Showing the seasonal variations
in the main chemical components of
Laminaria japonica from Dalian(Talien)

Explanations are the same as in Fig. 1.
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Table 3. Seasonal variations in the main chemical components of Sargassum
pallidum (Turn,) C. Ag. from Tsingtao, North China

2 B THENR
1. REEEM - HEG
A R 5 B. #f C. B p. w@m | E wmum | o 2FH
1954—5—17 31.32 5.14 0.0304 2.48 18.1 7.71
6—16 27.08 4.93 0.0261 6.38 18.5 4.90
8—14 29.30 5.12 0.0227 4.63 23.6 5.32
9—15 29.09 5.16 0.0276 1.98 22.1 9.20
1—11 30.32 7.25 0.0480 2.21 — 9.14
1955—2—8 26.71 4.38 0.0528 2.78 23.5 11.97
5—9 26.81 4.56 0.0288 4.28 18.1 7.19
6—8 29.43 5.31 0.0296 7.17 19.2 5.79
7—27 25.64 4.39 0.0258 11.54 21.9 7.37
§—11 23.39 6.12 0.0303 13.08 23.8 7.46
9—5 31.65 6.45 0.0246 8.76 22.9 5.75
10—4 33.79 7.20 0.188 9.07 19.1 6.73
12—2 37.33 6.56 0.114 7.31 20.6 5.50
1956—1—3 30.65 5.99 0.0179 9.07 19.0 9.69

Explanations are the same as in Table 1.
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Fig. 3. Showing the seasonal variations in the main chemical components of Sargassum
pallidum from Tsingtao

Explanations from 1 to 6 are the same as in Fig. 1; 7. Iodine (enlarged 100 times);
8. Alginic acid (by gravimetric method®?),
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Table 4. Seasonal variations in the main chemical components of Sargassum
Ekjellmanianum Yendo

2.5 TSNS
1. REEAM . : - EEE _
A RSP | B & C.# | D. WEl} | E. WEE | e any| O M

1957—1—17 27.44 3.16 | 0.0301 8.41 17.1 —_ —
2—14 31.16 4.75 0.0287 10.81 14.1 21.69 3.42
4—18 25.66 4.76 | 0.0227 7.57 15.6 32.07 —
5—14 25.71 6.09 0.0142 ©7.94 21.7 30.01 4.22
6—14 23.13 6.53 0.0175 3.74 20.0 29.42 5.68
7—16 31.49 8.64 0.0132 4.36 22.4 20.94 3.85
. 8—12 27.81 " 7.84 0.0089 6.62 27.0 11.37 —

Explanations are the same as in Table 1.
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Fig. 4. Showing the seasonal variations in the main chemical components of Sargassum

kjellmanianum from Tsingtao

Explanations are the same as in Fig. 3,
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STUDIES ON THE CHEMICAL COMPOSITION OF THE
CHINESE ECONOMIC BROWN SEAWEEDS

II. SEASONAL VARIATIONS IN THE MAIN CHEMICAL COMPONENTS OF
LAMINARIA JAPONICA, SZRGAS_SUM PALLIDUM AND
SARGASSUM KJELLMANIANUM FROM
THE NORTH CHINA

M. H. I

(Institute of Oceanology, Academia Sinica)

(AsstrAcT)

In this paper studies were undertaken on the seasonal variations in the chemical
composition of the artificially cultivated Lawminaria japonica taken from Tsingtao in
1958—1959 and from Dalian (Talien) in 1959, and of the wild Sargassum pallidum and
S. kjellmanianum collected in Tsingtao in 1954—1956 and 1957 respectively.

In the Laminaria japonica cultivated in Tsingtao the alginic acid content reached a
maximum of 32% in June, 1958, followed by a gradual decrease, the period from Sept.
to Oct. being the depressing season in content. Thereafter it increased again with a
maximum of 26% in May, 1959, and then declined gradually, from July to Sept. being
again the season giving lower content. The mannitol content fluctuated in contrary
with the alginic acid. In 1958 a minimum of 11% was found in July and a maximum
of 28.4% in Sept., while in 1959 it commenced from April to increase to a maximum
of 29.8% again in Sept. The variation of crude protein content differed from the gene-
ral trend shown by the earlier workers!®! in being contrary to the variation of alginic acid.
" Its content was in the minimum from May to July and in the maximum in Aug./Sept.
1959. ‘The variation of crude fiber content was not conspicuous, the period from
May to July being a season giving somewhat higher content. A pronounced parallelism
was always found between the curves of ash and potassium contents. The iodine content
fluctuated irregularly (Tab.1 and Fig. 1).

In the Laminaria japonica taken from Dalian, the variation of alginic acid showed
similar tendency as that taken from Tsingtao in 1958, but an inverse tendency took place
in 1959. The characteristic feature of Laminaria japonica in Dalian was that its man-
nitol content was always lower than in Tsingtao (Tab.2 and Fig. 2).

As with the Sargassum pallidum taken from Tsingtao, the fluctuation of alginic acid
content resembled in general that shown in the previous work!?, the maximum occutring
in wintet and the minimum in summer. The mannitol content varied in inverse relation
to the alginic acid and crude protein. The data obtained during the second half
of the year 1955, howevet, appeared to be parallel to the variation of crude protein.
The variations of ash and potassium were in coincidence with that of alginic acid, but
in contradiction to that of mannitol (Tab.3 and Fig. 3).

In the Sargassum kjellmanianum taken from Tsingtao the variation of alginic acid



10 . B E 5B ®WM A 5 &

content was approximately similar to ‘that shown in the earlier workl®l, The mannitol
content varied just opposite to the alginic acid content, showing the maximum in spring
from Jan. to April, and ‘the minimum in summer from June to August. The crude pro-
tein content reached the highest value of about 30% in April/May and the lowest value
of 11% in August. One of the outstanding features in Sargassum kjellmanianum is that
the crude protein content is always considerably higher than that found in the other
species, and the inverse variation of the ash and alginic acid contents forms another
characteristic feature in this alga (Tab. 4 and Fig. 4).



