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Fig. 2. CO. determination apparatus
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F1 LUFEE HC EEEEE R RERRsCehRRE
Table 1. Actual conc. of alginic acid calculated from back titration with
standard HCI soln

o ) 2. MARmAME| 3. REBSE | 4 BBBKNIGR | 5. BB
LWk e e Uhrkis
(Eri/%) (%) (Z5L /=) (F&5e/2m)
. 0.0473 89. 0.0424 0.0477
A WET 08
. 0.0873 89.8 0.0784 0.0882
(Sargassum pallidum)
958-1X-17 5, TR 0.1239 89.8 0.1};2 0.1252
14 0.69% 0.1700 89.8 0.1528 0.1728
' 0.2200 89.8 0.1905 0.2142
. 0.0420 95. 0.0401 0.0453
sk 0.0324 95 2 0.0786 0.0884
(S. pallidum) T 2 -V ’ ,
1958-VIII-26 5, Bk 0.1180 9:.6 0.1128 0.1268
.1410 . .13 . 5
W5 0.61% 0.1 ] 95.6 0.1348 0.1515
0.1780 95.6 0.1700 0.1910
0.0492 90.5 0.0445 0.0501
C. i 0.0940 90.5 0.0850 0.0956
(Laminaria japonica) 0.1040 90.5 0.0941 0.1055
1958-v-10 &R 0.1545 50.5 0.1398 0.1572
0.1810 90.5 0.1638 0.1840

1. Source of alginic acid; 2. Conc. of crude alginic acid (mg/ml);
3. Content of alginic acid; 4. Actual conc. of alginic acid (mg/ml);
5. Actual conc. of Na-alginate (mg/ml);

A. Collected on 1958-1X-17; Ash content of alginic acid produced 0.69¢;

B. Collected on 1958-VIII-26; Ash content of alginic acid produced 0.619%:

C. Collected on 1958-v-10.
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Table 2. The influence of different hydrolyzing time and standing tims

until colorimetric detn on the readings of colorimeter

L. AR ks 2. kFERTEE | 3. MAO-EEY 4. IWENTHE R REFSEEE X 100)
2T I
(B /&) C:p) ) 20 4 30 4 0 %
0.079 A. (R B ¥ET) 30 10 10.5 10.2 . 10.3
0.079 45 10 9.6 9.8 10.2
0.079 60 10 9.7 9.8 9.6
0.095 B. (&I & %) 30 10 9.6 9.7 9.7
0.095 45 10 9.7 9.7 9.4
0.095 60 10 9.4 9.6 9.7
1. Conc. of Na-alginate (mg/ml);
2. Hydrolyzing time (min.);
3. Heating time after the addition of carbazole soln (min.);
4. Extinction on standing different time (min.) until colorimetric detn.;
A. Crude Na-alginate from Sargassum pallidum; »
B. Crude Na-alginate from Laminaria japonica,
£3 HEFEEHEERHEEERARESPHEEERARNTEE
Table 3. Actual content of Na-.alginate in crude Na-.alginate found
from the standard curve
- 2. HIFAEEAGIR | 3. PHEE | 4. BEBRHAN | 5. BEEH (6. ki Co.gE
1. BREPRE SRk 15 AR
EE@ER/ BN (E X 100) (ER/EM “8'{(%) &%)
A i # 0.0513 6.5 0.0405 78.6 78.2
o e 0.0529 6.0 0.0375 72.2 73.8
pii - 0.0544 6.3 0.0390 71.7 72.0
B.#E & F 0.0488 6.0 0.0370 75.8 75.2
1. Source of Na-alginate;
2. Conc. of crude Na-alginate (mg/ml);
3. Average extinction;
4. Actual conc. of Na-alginate (mg/ml);
5. Content of Na-alginate;
. 6. Content of Na-alginate calculated from COgz detn method:
A, ‘Na-algipate from Laminaria japqm'ca;' B. from Sargassum pallidum.
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Fig. 3. Standard curve of Na-alginate using Spekker electrophotometer
X Na-alginate from Sarg. pallidum V& FFREEEEHY (1958-VIII-26 SREURL)
O Na-alginate from Sarg. pallidum Y& FREBEES (1958-1X-17 REH)
/A Na-alginate from Lam. japonice YHFiREREEHN (1958-v-10 SREHD)
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Fig. 4. Standard curve of Na.alginate soln using
Shanghai-made electrophotometer
O Na-alginate from Laminaria japonica YFHFiSEERRER (1958-V-10 SREHR)
X Na-alginate from Sargassum pallidum Y§EF-7HEHBI (1958-1X~17 R FEHL)
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FHmELE 1% AT, P00 3 BIER=XEERIRRHERD BN 26.4, 26,6, 26.8% ,
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F4 UTRAFENEREPHOERESE (LSREERT)
Table 4. Content of alginic acid (as Na salt) by different determination methods

1| 2. B ' 4t o 5. CO: W E 6. HET
3. REBHMSEHY | A. 54y | B. BT | C. ¥R | D. COs & | E. AR ﬂk]iﬂf,g(f
e | A Wk | B AR WiRER
(EX100)| (%) ®) | REGD | fi(%) | BH(%)
F.&5F | %5, 1954-W-16 29.0 20.3 0.6030 | 0.0279 20.8 12.6
BEF | F5, 1954-wE-14 34.0 26.4 0.8980 0.0537 26.9 18.4
. BET | FE, 1954-X-15 33.8 24.9 0.5728 0.0318 25.0 19.3
59 G. ¥ # | K, 1959-v-12 27.0 22.4 0.6530 0.0325 22.4 —
67 H.{ # | %8, 1959-Iv-18 31.2 24.9 0.9620 0.0547 | 25.6 23.4
79 L. # | W&, 1959-v-14 28.0 23.5 0.7090 0.0370 23.5 —
1. No. of raw material;
2. Brown algae;
3. Date and locality of collection;
4. Carbazole method;
5. COz detn method;
6. Content of Na-alginate by gene;'al industrial method (% tg“oven-dricd raw material);
A. Average extinction;
B. Na-alginate (% {g?v})ven—dried raw material);
C. Seaweed sample taken (g.);
D. CO; evolved (g.);
E. Na-alginate (% te‘s“oven-dricd raw material);
F. Sargassum pallidum collected in Tsingtao;

.
G. Laminaria jepenica collected in Dalian, Tsingtao and Yiantai respectively.

K
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1 R U M AR SRR OB TR B BRI AR , S5 DURR VBRI B A AR, 2 B E
B IR SE R A B, DAL L AR B, SORE LG PR A0S I A SR IR B B S

2. B KL T BBRER D 4: 1 MWK BEBERT A BT ea TR BRI 0SB . B4 bk
HEEEA , TR B — B A , AR 35 4 AR e, AR IR P B , i R
2 NS TG, BRSTFAERIE SN G BN BT RN 5 A80E Y%
LT 30 580, DMRIE/KIRSER S '
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STUDIES ON THE CARBAZOLE COLORIMETRIC METHOD
FOR THE DETERMINATION OF ALGINIC ACID

M. H. J1 anp Y. X. ZHaNc

(Institute of Oceanology, Academia Sinica)

(ABsTRACT)

- Among the methods for the determination of alginic acid in brown algal samples,
the carbazole colorimetric method is the most convenient and accurate one. But the
method as employed by earlier workers has many drawbacks and so up to date it was
seldom used. In the present investigation we have tried to improve the method and make
it practicable for alginic acid determination in the routine analysis of algal samples The
results obtained in the investigation may be summarized as follows: '

1. Standard solution of alginic acid was prepared by neutralizing various quantities
of alginic acid with-alkali and back-titrating the excess alkali with acid.. Then -the actual
contents of alginic acid were calculated respectively.

2. A diluted solution of HySO, (4 HySO; : 1 HyO) was employed in the hydrolysis
instead of concentrated HySO, as employed by eatlier workers. We have found that in
this way, not only smaller amount of the acid was used and the procedure completed in
a few minutes instead of 1%2—2 hours, but also the production of an abnormal color could
be avoided. The dil. HySO,; was added in bulk instead of adding the required con-
centrated HySOy drop by drop. However, the time of hydrolysis required should be pro-
longed from 5 min. in the previous method to 30 min. in the present method.

3. An improved colorimetric method was given. Results obtained by this method
for the determination of alginic acid in crude algin product and brown algal samples
were compared favorably with those by the COy-method, and the relative average devia-
tion of the improved method was below 1%. .It has been shown that the method
as improved by the present study is quite satisfactory and accurate enough for the routine

analysis.



