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An experiment on extraction of .agar from
" Gracilaria seaweed-II o
- Wu Shung Chen
Taiwan Fisheries Research Institute

Summary

On the manufacture of the agar,the most important thing is how to
extract agar components. At the present day, the most popular method
about extracting agar component from Gracilaria is heated and added
‘acid solution under normal preasure. Using addition acid to extract moré
agar components will guide to improve its hydrolysis and docrease the
quality, therefore the products will become very unstable.

" In order to find a stable, effective, and suitable method for industrial
preparation, a series of exporiments was made and -t‘he'"r_esults are
as follow: o

1) The most stable, effective and economic method of extractmg agar .

components from Gracilaria seaweed is to control pH of seaweed by using ’
dilute hydrochloric acid solution before agar has been extracted

2) The difference of the most fitted pH control and the reguired

quantity of acid, may be attributed to the different quality of Grcilaria -

seaweed.
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Table 1. The quality of Gracilaria seaweed for thls experlment

moisture 'moisture Rate of : Agar

Sample | Locality of raw of selected L Yield Jelly
material | material | selection To raw 1 To selected str th

material material eng
.9 % % % % g/cm?

A |Tai-nan 17.90 - 49.6 15,75 T 31.75 1040

B |Tung-kang 13.74 22.85 — 10.85 23,38 - 470

C o, ” — 45.52 12.60 27.68 ‘ 560

D Kou-Hu - 12_. 79 11.29 52.49 12.74 24.27 520

E |[Tai-nan 13.08  14.06 52.71 11.55 21. 91 520

% test by the buffer solutmn method » 2)
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Table 3. Results of the extraction of agar from alkali treated Gracilaria
' seaweed after dipping into buffer solution.

Sample pH after; Dipping condition |pH beforeiExtraction pH of Agar

‘ Washing gg;luct.iglflbufferi Time extr_actionltirne Gel. Yield stJreelrllgfh .
A—1| 11.05 0.08 | (mi 8.44 (gtl)in) 8.40 6. % 1'0%(/)“'“2
A—2 9.90 0.01 120 7,90 90 8.15 6.99 1200
A—3 9.70 0.02 | 180 | 6.00 90 6.19 | 13.38 109
A—4 | 1100 0.02 | 210 603 | % | 623 | 139 1030
A—35 — | . o003 9 | 533 | . 4 5.60 | 13.39° 960
A—6 1| 1019 |- 0.03 120 5.61 |0 45 | 5.93 + 1477, 1040
A—7 | 1015 | 0.03 150 5.26 s | 612 | 1311 1050
A—8 |  10.50 0.05 30 | 517 | 43 | 550 | 13.9 940
A—9 | 950 |. 005 60 525 |0 am L 5.50° | 14.36 960
A—10| 1000 | 0.05 o | 515 | 550 | 14.63 930,
A—11| . 10.40 | 0.05 120 5.5 |z 5.53 | 14.38 840
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Table 4. Results of the extraction of agar from alkali treated Gracilaria

selected seaweed by the method of 0.03Nscdium acetate bnffered

solution predipping.

A ar
pH after | Addition ‘pH before }Extractlon pH of ‘ s e
Sample of J Yield ; Jelly
washing | 0.INHCI 'extraction time Gel . To raw To selected strength
| } e [ o A Imaterial . material | 5'T¢0E
¥ ! ml ] ‘ % %1 g/cm?
B-1-1 10.20 | 59.7 4.9 ‘ 12 4.20 1 11.48 - 25.22 310
B-1-2 10.25 - 40,0 4.2 15 [ 4.40 11.45 25.15 360
B-1-3 10.32 35.9 4.4 15 4.50 12.02 26. 41 320
B-1-4| 10.25 27.0 4.6 20 4.70 | 12.32 27.07 | 360
B-1-5| 10.32 | 19.0 4.8 30 | 490 | 1172 | 25.75 340
H f ’
B-1-6| 10.23 = 6.9 5.0 30 | 520 0 117 2577 0 37
B-1-7|. 10.25 0 5.2 30 | 535 i 11.27 24.76 | 430
B-1-8| 10.56 | 0 5.4 37 | 565 | 11.61 . 2551 | 440
! ‘ ' ;
B-1-9 — 0 5. 45 5.70 | 9.66 21.22 | 490
B-1-10] 10.40 .- o 58 60 6.00 = 11.17 | 24.54 | —
f ' H
i i 1
* Condition of alkalitreatment : 3 %NaOH » 90+ 2°C » 90mins.
Table 5. Results of the extraction of agar from alkali treated Gracilaria
selected seaweed bythe method of 0.03 N sodium acetate buffered
solution predipping.
. ... ) , Agar
pH after | Addition [pH before [Extraction pH of ;
Sample ) of ) _ Yield Jelly
washing | 0.INHCI |extraction [time Gel. To raw | To selected strength
. material | material g
* ml min Yy % g/cm?
B-2-1 — 44 4.0 30 4.28 11.38 25.00 280
B-2-2 10. 85 43 4.2 30 4. 39 12.07 26. 52 330
B-2-3 10.71 31 4.4 30 4.78 11.40 25.04 400
B-2-4 10.67 23 4.6 30 4.85 10. 85 23.84 460
B-2-5 10. 58 16 4.8 30 - 4.98 11.15 24.49 500
B-2-6 — 5 5.0 30 5.18 10.9 24.08 550
B-2-7 11.10 | 3 5.2 60 5.46 11.32 24. 88 530
B-2-8| 11.10 0 5.4 60 5.585 10.74 23.59 - 500
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B-2-9: 11.10 7 2 | 55 60 ' 5.74 ' 945 | - 20.76

| [ 550
, |

B-2-10{ 1160 3 | 58 60 | 619 . 820 | 1801 | 530

: . | . : I . P
B-2-11- 11.80 . 1 : 6.0 60 ’ 6.323 + 7.62  ~ 16.74 “ 870

| : , : i N ‘ |

* condition of alkitreatment: 5% NaOH » 90+ 2 °C » 6Cmins.
Table 6. Results of the extraction of agar from alkali treated Gracilaria
selected seaweed by adding acetic acid-
} 3 | Agar

. pH after 'Addition of Extraction | pH of £
Sample § 5 | | 1 o Yleld Jelly

. washing | 9% HAc time L Gel. To raw iTo selected

| L ! 1 material ‘material | strengtwho_ﬂ

' 1 ml. min ‘ %) %' g/cm?®

B-3-1| 11.15 2 60 & 4.83 5.1 70 11.22 480

! : b I : .
B-3-2 11.22 4 60 . 5.52 1060 2316 530
B-3-2! .11.52 | 6 60 510 1194 - 2622 490
B- 4 11.13 8 60 4.73 - 12.08 26.53 330
B-3-5  10.98 10 33 45 1172 - 2574 330
B-3- 6 11.68 12 35 467 1244 27.34 320-
B- 7 it63 - 14 35 463 1213 2665 330,
B-3-§ 1155 . 16 35 | 43 1205 | 2647 330

| : :

B-3- 9 11.53 ! 18 o 35 4.35 - 12.10 1 26,58 340

| i : i |

*condition of alkalitreatment : 5‘%NaOH » 90+ 2°C 6bmins
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W B2 AR RBRE » fEpHZGEER TRERERENB TR » NERE CH,COOHZ
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Table 7. Results of the extraction of agar from alkali treated Gracilaria
seaweed by the method of pH control with 0.03N sodium acetate

buffered solution.

pH after [Addition pH before ExtractionlpH oﬂ}— .Agar '
Sample of Imois—| u_-,_mi?li_“ Jelly
washing 0.INHCI extraction {time i Gel | To raw |To selected
| ' | ture ,’material imaterial streng_tg

C- 1'*—1 9.40 43,%11; 4.4 50 f 4.69 ‘ 21.%? 13307 29.22° §4/5: m’
C-1-2|  —| 28| 44 50 476 2118 1330 | 2922 | 540
C-1-3 — 1 328 1.4 50 4.7 21 5sf 12.90 28.34 | 47
C-1-4| 9.60, 32.0 4.4 l 50 |4.65) 24.98; 13.60 29.88 | _
C-1-5| 960, 313! 44 | 50 473 25 98: 12.75 28.01 | 400
C-1-6. 9.60| 271 44 | 50 |47 2562 12.50 2746 | 420
C-2-1 9.90 | 2.5 4.5 1 50 4.90 ?24.89" 13.00 28.56 _
C-2-2] 10.00 32,5 | 4.5 ’ 50 4.8 , 25.65 11.94 26.23 —
C-2-3| 10.10 31.3 4.5 50 484 25.41 12.85 | 28.23 _
C-2-4 9.65 29,2 4.5 | 60 4.76 1!23.90: 12.19 26.78 _
C-2-5 9.60 31.8 4.5 60 4.90 ;;24.00: 12.60 27.68 520
C-2-6| 9.62| 0.4 4.5 60 |93 23 77 12.12 26.63 | 49
C-3-1 9.85: 34.3 4.6 60 4.9 23 31| 12.72 27.94 550
C-3-2 9.91 29.8 4.6 | 60 4.99522. 73(| 1o3 25 29.11 500
C-3-3| 10.03| 28.6 a6 | 6 |so 23 08 1261 22.70 | 40
C-3-4| 10.02 25.0 4.6 60 4.94 23. zzj 12.49 27.44 480
C-3-5! 10,00 19.4 4.6 60 5.02 , 23.11§ 12.48 27.42 460
C-3-6] 1002 218 4 60 |5.10 ' 22.18! 11.31 24.85 | 479
C-4-1| 98| 231 4.7 5 |s10 19.31" 13.81 30.34 1 57
C-4-2| 1020 214 4.7 50 5.04!20.59} 14.16 3111 530
C-4-3| 10.35 203 4.7 50 5. 01_;;20.54! 16.20 31.19 500
C-4-4| 1042 206! 47 50 |5 22 f 19.90! 13.00 28.56 | 53
C-4-51 10.48 29| 47 50 5.19 l 20. 38! 14.80 32.51 510
C-4-6| 1043 21.4 f 4.7 50 5.23 ,‘ 19.12;| 12.61 27.70 540
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C-5-1 9.52 ! 19.4 4.8 0 [5.22: 20 13; 13.80 30.32 600

C-—‘5—2 10.15 g 22.9 4.8 60 5.30 ' 20.86; 13.10 28.78 620

C-5-3 10.28 I 25,5 4.8 50 5.05 - 20.43 11.40 25.04 640

C-5-4 10.02 E 26.6 4.8 50 5.16 21.81, 10.50 | 23.07 620

C-5-5 10.20 J 29.6 4.8 50 5.19 22.010 10.20 22.41 580

C-5-6 — 31.2 ‘ 4.8 50 L 5.12 ' 2].36;; 11. 20 24.60 550
| j i j :

* Times of 0.03N sodium acetate buffered solution used.

7 Fz pHkeHl R4 —pHIEF A MR 2 0. 03N B8 i B AW B IRk ﬁﬂ~¢tﬁ%ﬁ3ﬁ{&
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HE—pH ZH » BE—XEFARZERERMG  FEZKRARBRESEESERRZHERX
BB TE  iXPEEREE L LpH=4.7~4 . 8Z M 5EEMBEIIESR -

B. FRHCI 4 AT 2 pH » R BRI EM HHhH 2R 5

A UEMNBROBBEZERSBER » RSZNaOHEBE W KR » EFETLEL 0.INHC] %z
ZpH » RETEHHHE EZR F60mins » FHRINE 8 RFI/R :
Table 8. Results of the extraction of agar from alkali treated Gracilaria

seeaweed by the method of pH control with 0.IN HCI solution.

Aga ‘e
pH before | pH of | — o —g~lX~ Addition
Sample , o Yield b gelly
extraction| Gel moisture | To raw | To selected strength [of 0-INHCI
| material | material eng
' % %! % glcm® 1.
D-1 3.2 4.32 16.24 13.517 2574 200 48.0
D-2 3.4 4.45 16. 01 14.39 © 27.41 410 45.0
D-3 3.6 4.63 17.86 12.26 . 23.36 490 42.0
D-4 3.8 4.90 13.47 8.18 ' 15.58 710 41.5
D-5 4.0 5.90 17.80 5.01 | 9.54 720 40.0
D-6 4.2 5.65 27.97 4.92 9.37 460 36.0
D-7 4.4 576 | 26.58 4.70 8.95 650 35.5
D-8 4.6 6.37  26.07 3.67 . 6.9 830 31.0
D-9 4.8 7.35 . 24.38 3.75 7.14 700 35.0
| a

BEEHABRRRELARERAR  HETRE/NEBZFE M RPLFHIERRITBZER
BEATREZRAR - RPBENERKBEZAR—%%» #8 pH=3.2~4.0 2R BEERZBEBEBRS »
MipH=4.2~4 82 EBRRE -

ARARERED : ERROSEZHERRE  HETROMEiZpHEY » REES 3.4~4.0
i
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92 - EBARERRTRRES $205k

Table 9. Results of the extraction of agar from alkaci treated Gracilaria
seaweed by the method of pH control with 0.IN HCI solution.

‘ ) Agar .
pH before | pH of ‘ f—w-g.—~ - Addition
Sample | . o Yield i Jelly
extraction Gel. moisture To raw lTo selected strengtp ©f 0-INHCI
I T material matevial | g
‘ ] %) %) % glcm? 1.
E-1 34 1 412 18.38"| 17.257  32.73 < 100 7.4
| | i
E-2 | 36 | 4.3 17.15 ' 18.77 3561 220 7.0
E-3 . 3.8 | 465 17.52 | 10.78 20.45 350 6.7
i | . !
E-4 © 4.0 | 4w 13.91 | 14.03 26.61 | 420 6.5
| | |
E-5 | 4.2 C4.80 14.71 ! 14.04 26.63 440 6.3
i i o |
E-6 © 44 | 59 | 1551 i 9.25 | 17.55 560 6.32
E-7 | 4.6 | 5.9 13.98 | 854 | 1620 50 | 60 *
E-8 | 4.8 1‘ 6.82 19.68 | 6.57 | - 12.46 530 5.8
[ l i
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Fig 1. Influence of pH control on the y1e1d 2. Influence of pH Control on the

. and Jelly Strenght of-agar. . . .. .7 . . yield and Jelly strenght of ‘agar.
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