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Studies on the New Method of Preparation of Agar
agar from Ahnfeltia plicata—-171.%

By

Yoshio Kojima, Yasuaki FugusHiMa and Minoru KonNo

So-called Ttani or Saghalien agar had previously been prepared from Ahnfeltia
plicata with caleium hydroxide soln. in the extraction as long as for 20 hrs. and
dehydration and decolorization of dark brownish “crude agar gel by natural freezing
method. Tt was only 10 % in value of yield and 350 g/cm? in jelly strength, respectively.

The authors have made a new attempt to prepare a purified agar agar which can
be worked all the year round by the following process.

1. Softening and decolorization of Ainfeltia plicata by the dilute alkaline treatment.

2. Extraction of agar agar in a little time from the alkaline treated Ahnfeltia
plicata with dilute alkaline soln. by the autoclave.

3. Removals of alkaline and coloring matters from crude agar gel by running water
and breaching agent.

4. Dehydration of the crude agar gel by the mechanical press method.

The yield of agar agar obtained by these processes showed 16.8 % to the refined
materials and jelly strength of it 650 g/cm?.
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Table 1. Results on the preparation of agar agar From Ahnfeltia plicata with NaOH soln. by
the method of atomospheric extraction. (taken sample, 64g;volume of NaOH soln., 1500 ml;
decolorization time of crude agar gel by running water, 18hrs.).

Exp. Extraction Breaching of Agar-agar

No. ﬁsgﬂs;o‘fﬂﬁ Tigne in dehydrated yield Jelly strength Color

(%) hrs. agar gel (%) (g/cm?)

1 0.53 4.5 | 0.1 % Ca(OCl)y 13.6 — brown

2 0.53 5.5 | 0.2 % Ca(OCla 1.1 630% yellowish brown
3 0.40 5.5 0.1 % Ca(OCh)» 12.5 — brown

4 0.67 4.5 |0.25% Ca(OCl)s 14.4 510% yellowish brown
5 0.80 3.5 0.2 % Cu(OCh), 15.8 380% "

6 1.06 3 ” 17.8 500* i

7 1.06 4 0.3 % NaOCI 17.4 590 yellow

in soluble matter were appeared.
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Fig. 1.

Variations of celor tone of crude agar gel,

CONCENTRATION OF NaOH SOLN.

residue contents, yield and jelly strength of agar

agar obtained from Ahnfeliia plicata with various concns. of NaOH soln. by the atomospheric
extraction method, (taken sample, 30g; NeOH soln, 800ml; boiling time, 5 hrs.)
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Table 2. Results on the preparation of agar agar from Ahnfeltia plicata with NaOH soln. by

the method of press extraction. (time of extraction, 3 hrs. ; decolorization time of crude
agar gel by running water, (8 hrs.).

E ti H r -
Exp. | Taken xeraction Meutralization Breaching of Agar-agar
1 Corcns. of | Volum of | . dehydrated Yield Jelly
No. |¥TP®INaOH sola. NaOH soln. SR+ for filtrate sqar el 'e_ strength | Color
(g) | (% (mh (O o e (%) |(g/em?)
8 32 0.30 €00 120 — - 13.4 690 black
4 ml of il of 0.25%
9 32 0.44 &00 120 3.6%HCI NaOCl 15.6 520 yellow
10 32 0.50 800 115 - — 17.2 850 black
14 of 0.45%
11 32 0.50 200 120 — NaOCI, 30 min 16.6 620 yellow
4 ml of 14 of 0.2%
12 32 0.50 00 120 3.6%,HC] NaOCI 12.5 400 yellow
- 14 of 0.24%
13 48 0.72 240 120 NsOCl, 30 min 16.9 730 yellow
14 of 0.3%
14 56 0.72 980 120 — NaOCI, 30 min 16.1 760 yellow

I DYEWE 2 EEER THIRIL 72 No. 9 R 7F No. 12 O FIZERONER N € ) —@EBE T UED T
poiz, No. 10 O 5 ik 2K 18 RIAKELU DA TEREVERIIABEPE LT, LrLEE
DOWERITL7.2 %, + Y —HRER 880 giem? Tdh »72, No. 13 8 No. 14 O F 5 1TREEICT LT 17,50
WED 0.72 % NaOHIAWK T 120°C, 4 RRAAM L IZ85A, WAKEDS, 0.3 % NaOCLiZ I 2Ji/KER» v o
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Fig. 2. Variations of color tone of treating waste and reducing sugar contents in it, and
yield of Ahnfeltia plicata treated with alkaline soln. at various temps. for4 hrs. (taken
sample, 30g ; treating soln., 800mli.).
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Fig. 3. Change in transmission of alkaline extracts obtainzd from 15€ of Ahnfeltia plicata
with 400ml of 0.375 %, NaOH soln. at 75°C for 4 hrs. —()—, containing 75 % methanol;
—A-—, contg. 65 % MeOH; —[J—, contg. 50 % MeOH;— x —, without MeOH.

IS “A K=" JOBEHUITBED TV HY — 2 & 7 — )b — KRBT 480~490 mu & 640 my 1033

— 48 -



A s =T LY EROBMERICET AT 1 49

WTECRIRENERD B G Vic, © NEDEESR M 50.375% Tk — Z KB O H TS A L b $50% D % &
P =B EE VTSR TR L 1o S B OB BIFTH 5 L LRI,

V WEA 2= XOBEXOMEMBE
A R= LT AR T 6 AT L IR E S RICRT L) TH b,

Table 3. Treatment of Ahnfeltia plicata with the dilute alkaline solution.

Refined raw Volume of ; Conditions of Weight of Yield
material 0.375% NaOH soln treatment trested matarial (av. in six times)
(2) (mD) (8) (%)
70 1870 75°C, 4dhrs. 56.25 [ 80.4
. \
FEEEE708 %20. 375%%4‘[/35 V) — ZIRW 870 mf T 75° C 1IN T 4 RMLE L 7288, FE07KEEL THE 7 v
BUL, BHLT MBS =G eUlc, TOVENED 80.4 % Thoiz, CO MIBA L=44 inb
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1) SRV —EBRICTHEUEE

a. FHHEE SEBHSOBMEE

FOFEMEERIC L DR P ME TR & & "ZONRERIE ) ~BEORRREAT A2HETIZILIEE, BE,
BOIHETH 5, EBHGZLENAEFICSO THIERASICEOVESRE 2 120°C $ TEBAT, =T
JHHEIRE % 120°C & Ui, ZCTRER? <EXUNEAEELEEE Do PR RHMERT 250
PHE LT, BIBEHE Y — £ OB &SGR & OFEEE 2> —EiC L Tl 21T - 72,

WIBA 2= 71 408 I NENRE0.72~0.25 %DTHE Y — FERIE | £ 2hnA T 120°C T2 ~ 6 Rl
HET o1z, MHE 2 HORMETEEL 77, ERISKESRTZER L UBREITET 2% T, bk L b Ot
BRI 2 FICRTRL TR 2 IE U T2, (ORIGMRIC U T 18EMFRASZER U TEEAL, — 5°C T 128
LT, Bk, Emk@é FEC 0.3 9% NaOCl B t20 0 BIE B L, Kk, WEBU THEaERELI
CHAEOHBIIE 4 FTURT LI Th D,

Table 4. Relation between the corcentration of NaOH soln. and time in the extraction of agar agar
from Ahnfeltia plicata v 120°C. (treated Ahnfeltia plicata, 408; volume of NaOH
soln., 1000ml.)

Exp. Extraction Crude agar gel Agar-agar
Concns. of Time Tranomission(SCOle) Jelly | Residue Yi‘eld for th‘e Jolly strength
No. | NaOH soln. of syneresis(x2) | strength refined material
(%) (hrs.) (%) (8 lcm2)| (%) (95) (&8 /cm?)

15 0.72 2 8.0 445 23.0 15.8 645

16 0.50 3 8.0 455 23.8 16.8 670

17 0.38 4 10.0 415 25.7 15.2 455

18 0.30 5 11.5 380 28.0 15.0 540

19 0.25 6 11.5 370 30.8 14.6 440

HHBE & B OMEFE 2 B U R TH 28FCR 2 X IWRBEDOE NV, ODROEBENREY
—BEEENIC FER D UED BNVERTRUIZ,  HILHERE LD & BEOREBOHPRENT E2RLI,
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Table 5. Yield and jelly strength of agar agar obtained form Ahnfeltia plicata with 1000 ml of
0.5 % NaOH soln. at 120°C for various hrs. (treated AAnfeltia plicate, 40 g.)

Exp. Hre. of Crude agar gel Agar-agar
No. extractiosn ngsglln’s):;:;(f(oggﬁg sitjrlerjgth Residue re\i:lier:l:d Fr:;tzi:iea! Jelly strength
% (8 /em?) (%) (%) (8/em?)

20 2 10.5 435 25.1 15.4 520

21 3 8.0 455 23.8 16.4 670

22 4 8.0 465 23.4 15.8 530

23 5 7.5 420 22.6 16.2 665

24 6 5.5 530 22.2 16.6 590

e 203 3HFRALIE TIRROPEER I € ) — @B DR AR D A 5N o7,

c. HWHEERUREE—EL L/t'.iﬁA

AR & FABOCHHRE % 120° C, fHIBSRTR 3 KR & U CEiik Y — YR ORKE 2 Ma LA TERER
U IR 6 FOURT L ) Th b, No. 250 J 9 ICHIHBE O & X0 AROFENE L 5 (i
18 BRETH - 12D IERDIED BIF TSt -7, BEOEINCHE > TOARD € Y —5RE R UE GEIICE

Teble 6. Yield and jelly strength of agar agar obtained from Ahnfeltia plicata with 1000 ml of
various concns. of NaOH soln. at 120°C for 3 hrs. (treated sample, 40 g.)

Exp. | Concns. of Crude agar gel Agar-agar
o | Lo seln | Tor QOB | v || atined et | el stensth
(%) (95) (g/cm?2) (%) (%) (8 /em?)

25 0.2 20.0 330 43.2 13.2 640

26 0.3 13.5 400 29.2 14.8 610

27 0.4 8.0 435 25.2 15.6 610

28 0.5 7.5 490 23.8 17.0 620

29 0.5 7.0 475 20.8 15.8 620

30 0.7 6.0 480 21.2 16.4 600

KOWREEIML, No.28D 0.5%BE TIIié RIFIIHERE2RUIL, (L FOBE TN L €)Y
—RE DT 2RI,

d. HHEFI CLTHOLES

IBA K= a0 € 2B ABE QI V — FUEI 1 0 WCTERE132° C T A O HIR N CERE 2HEL
NHBEOHERIRE 7 RURT LI TH b, BRNEORFZEOEZERZRD 5 &Fﬁ‘ﬁ@f&mmwzo CoOY
SICH L TR HEE SR S NI, BIHNo,330 I 5 W BIF I BERINER16.6% 215 5 S R il R
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Table 7. Yield and jelly strength of agar agar obtained from Ahnfeltia plicata with 1000 m! of
various concns. of NaOH soln. at 132°C for various hours. (treated sample, 40g.)

Extraction Crude agar gel Agar-agar
Exp. Concns. of o Transmisson Jelly Residue Yield {Cor Jelly
No. | NaOH soln, | FiMe in (SOOH.W) of strength the remcr_ned strength Color
hrs. syneresis( X 2) (g Jem?) material .
(%) (%) (%) (%) (8/em?) | (=)
31 0.2 4 10.5 460 30.0 14 .4 570 +
32 . 2 8.0 480 25.9 15.8 570 + +
33 0.3 3 5.8 470 25.9 16.6 €00 +
34 0.3 4 5.0 455 24.7 16.2 545 + 4
35 0.4 1 — — 25.7 16.2 520 +
36 0.4 2 — 515 23.4 16.3 600 + +
37 0.4 3 3.8 485 22.3 16.C 660 + 4+
38 0.5 8.0 500 26.1 15.2 640 + -
39 0.5 2 5.0 535 21.6 15.7 650 Rt

*  4---white, + 4 --a little vellow, 4 4 4 ---brownish yellow.

2) REEV—~ZBAECTHBLI-ES

mﬁiT@ﬁﬁ%®%ﬁv~ﬁmiof"4&:ﬁﬂ”ib%ﬁ@%%mbﬁk@bkﬁ%b<%@b%
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2 Th b,

Table 8. Yield and jelly strength of agar agar obtained From Ahnfeltia plicata with 1000 ml of
various concns. of NayCOg soln. at 120°C or 132°C for various hours. (treated sample,

40g.)
Extraction Crude agar gel [ Agar-agar

Exp. Comers. of ‘ Transmissiort | Jelly Residue Yield for Jelly
No. | NasCOg soln. Temps. hrs. sygi?ggf();{z) strengtﬁw th;artzjig?d strength

(%) (°C) (%) (8/em®) | (o) (%) (& ferm?)
40 0.65 132 1 10.0 315 38.4 12.4 560
41 *0 .4 132 3 7.0 270 36.9 11.2 500
42 0.4 132 4 6.5 360 30.4 13.7 570
43 0.8 120 3 7.0 348 32.4 13.7 665
44 1.0 120 3 6.0 395 32.0 4.8 720
45 1.2 120 3 4.5 435 30.6 4.1 710

* added 18 of NapC,0Oy4
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Table 9. Agar agar obtained from Ahnfeltia plicata st the optimum condition for extraction.

Extraction Crude agar gel Agar-agar
Cinds of , Transmissior{j Jelly Residue ‘t:ield{:for‘ Jelly
s of | e | GRSt | swenath |y | Tl | sreneth
(%) | (Bl | %) | (glem?)

0.75% NaOH 100 5 9.0(%2) — 26.8 *15.0 540 \
0.5% « 100 7 — — — 15.0 s0 )@
0.72% u 120 3 — — — *16.5 740
0.5 % 120 3 8.0(x2) 470 23.8 16.8 650
0.3 % » 132 3 5.8(%2) 470 25.9 16.6 600
0.2 % Ca(OH)2 | 120 6 39.0(x 1) 105 51.8 7.0 — @
0.2 % Ca(OH)s | 132 4 61.5(%2) 135 49.0 10.0 600
1.0 % NagCOg 120 3 6.0(x2) 395 32.0 14.5 720

* —without alkaline treated sample
(D—atomospheric extraction
(®)—pressure extraction

T (DL YAEFIEOBETER LU T 5,

1) A R=HT REEEE Y — SERICTREIEHMS A R 5 B0 TR E 2 BULER15% T ¥
Y~ § 540 g/em? TRIF TR o7,

2) R — FTAYRIC X B TEEEIF IR R N ) — 3B BIF T o o DR O GRED 2D
EROBEBILBPNITIP -T2,

3) “4&-:/7%"’ BRI EE ) —~ ST 75°C UTW@;H%FETJLEMJJ@ Ik - TIEMRD B i
AR ET A C A5, RERNCEHESIRAL L TERE OB 572,

4) WIBA K= Ry — &, REEY — 2 R OERE RS ThE R 2 17 - TR R, AP & AR
BELHD, ERNFEIO %iTlkE 27,
WRER Y — FEIT L BRI b 14.5% Tl X 72 - 72 SERLERA R =5 R0.5% %l U — ST TI20°C
3RS A5 ERIC & o’CiE}’{O)LD\zplé 89, ¥V —ME 650 g/em? RIRTIFAB PRI,

LY 1T AARTTAE DR ITICNY h 2R % 5.4 & i ss bkttt Gz IR W/ 2Eskat
it (BFERFET) T 2RETT,
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