FRBUEICIHIT B &IV 5 — L UBE DR
H oJil B BN B B R

Effect of the Treatment of Agar-seaweeds by Cellulase

on the Agar-agar Preparation
By

Shaji Tacawa and Yoshio Kojma

. For the purpose of increasing the yield of agar-agar and in order to improve the efficiency
of extraction, the influence of cellulase treatment on the extraction of agar-agar from Gelidium
amansii was investigated using commercial cellulase preparation derived from Trichoderma.

The results obtained are summarized as follows.

1. Residual by extracting agar-agar from seaweeds was decomposed by cellulase and yielded
considerable amounts of reducing sugar. However, powdered agar-agar yielded little reducing
sugar by cellulase treatment.

2. By cellulase treatment of G. amansii, formal change of visible appearance was not caused,
but changes appeared in staining of seaweeds section by I2-KI solution. N

3. Cellulase treatment of G. amansii for 6 hrs. is not effective for increasing the yield of agar-
agar, but to treat it for 24 hrs. is somewhat valid.

Considering the availability of cellulase treatment, the price and the effectual amount of
cellulase preparation, it is difficult at present to use practically this procedure in agar-agar

manufacturing industry.
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of residual seaweeds. cellulase treatment:pH 4.0, 40°C, 24 hrs.
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Table 1. Effect of cellulase treatment on the powdered agar.

A mixture of 4.0g of powdered agar (100 mesh) and 1.2 g of cellulase preparation in 100 ml of
acetate buffer solution was heated at 40 °C for 24 hours.

Reducing sugar per Degree of Jelly strength of
1 g of agar decompositionl? recovered agar2’
(mg) (%) (g/em?)
control 2.06 0.2~0.3 470
pH 4.0 12.50 1.8~2.0 490
pH 5.0 14.70 “2.1~2.5 460

1) Reducing sugar per 1g of agar given by acid hydrolysis is about 600~700 mg.
2) lelly strength of original agar is about 500 g/cm2,
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Table 2. Effect of cellulase treatment of agar-seaweeeds on ths extraction of agar-agar.

cellulase treatment : pH 4.0,40°C, 6 hrs. exiraction of agar : boiling water bath
Extraction TOKOROTEN Agar-agar )
Residual

time Jelly strength Wt. Yield Jelly strength

(hr.) (g/em®) (o) (%) (g/em2) (%)
{ treated 430 445 29 990 64

control : 420 462 31 920 62
{ treated. 480 : 464 36 1000 47

control . 590 454 36 1000 53

treated 510 467 38 910 44

control 510 470 39 990 41

Table 3. Effect of cellulase treatment of agar-seaweeds on the exiraction of agar-agar.
cellulase treatment : pH 4.0,40°C, 12 hrs.

extraction of agar : boiling water bath

Extraction TOKOROTEN Agar-agar )
Residual
time Jelly strength Wi. Yield Jelly strength
Chr.) (g/em?) (9) (%) (g/em*) (%)
i treated 320 455 26 1040 58
control 230 460 23 1040 67
{ treated 440 459 34 1070 49
control 430 462 29 1080 - 52
{ treated 520 457 39 970 49
| control 570 465 40 1040 47
Table 4. Effect of cellulase treatmeni of agar-seaweeds on the extraction of agar-agar.
cellulase treatment : pH 4.0,40°C, 24 hrs.
exiraction of agar : boiling water bath
Extraction TOKOROTEN Agar-agar )
Residual
time Jelly strength Wi. Yield Jelly strength
(hr.) (g/em?) (9) (%) (g/em?) (%)
{ freated 440 492 32 1100 52
control 340 444 21 880 - 57
{ treated 550 433 35 940 38
control 430 461 33 990 55
{ treated 440 — 40 880 38
control 440 449 34 1040 52
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Table 5. Effect of cellulase treatment of agar-seaweeds on the extraction of agar-agar.
cellulase treatment : pH 4.0, 40°C
extraction of agar : 105°C, 1 hr,

Cellulase TOKOROTEN Agar-agar .
Residual
treatment Jelly strength Wi, Yield Jelly strength
(hr.) (g/cm2) (9) (%) (g9/em?) (%)
4 { treated 550 453 51 690 36
control 530 442 50 710 41
]2{ treated 510 450 52 620 35
control * 490 484 55 650 37
18 { treated 520 . 476 55 660 32
control 540 451 53 660 40
94 { treated 570 452 54 700 34
control - 540 456 49 670 42
%

: The temperature rose o 110°C temporally.
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Table 6. Effect of cellulase treatment of alkali-treated seaweeds on the extraction of agar-agar.
cellulase treatment : pH 4.6, 40°C, 24 hrs.
extraction of agar : 100°C, 3 hrs.

Concentration of cellulase (%)

0.0 0.2 0.4 0.6 1.0
sample wt, (o) 5.00 5.00 5.00 5.00 5.00
W+, dfter cellulase treatment  (g) 4. 49 4.26 4.17 4.00 3.86
Reducing sugar \ 0 11.6 18.7 17.5 51.4

per 1 g of sample (mg)

Yield of agar-agar (% 46.9 49.2 48.1 45.46 46.7
Jelly strength of agar-agar (g/em2) 540 610 740 720 690
Residual %) 31.1 25.2 23.6 23.4 21.1
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Fig. 3. Microscopic photograph of cross- Fig. 4. Microscopic photograph cof cross-
sectioned algal body. (Gelidium) sectioned algal body. (Gelidium treated
Cells can not stain by lg-KI solution. with 1.5 % solution of sodium hydroxide

at 60°C for 3 hrs.)

Medullary cells are stained in reddish

violet by lg-Kl solution.

Fig. 5. Microscopic photograph of cross -sectioned
algal body. (Gelidinm treated with 0.4 %
solution of cellulase preparation at 40°C, pH
4.6 for 24 hrs.)

By Iz-Kl solution, medullary cells are stained
in dark violet, and irtercellular substance in

reddish brown.
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