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On the Agar agar prepared from Gracilaria verrucosa in Africa¥
By

Shaji Tacawa, Yoshihiko TaTeEvyaMa and Yoshio Kojima

Recently, Gr. verrucosa as the raw material for industrial agar agar plant in
Japan has been imported from abroad, such as, Chile, Argentina, Africa and so
on because of the scarcity of its raw material.

The authers made an attempt to prepare agar agar from Gr. wverrucosa imported
from Africa in 1959. As the raw material was treated with dilute alkali solution
according to usual manner, the gelatinous substance was easily extracted and waste
coagulated. On the other hand, agar agar was extracted in good yield by the method
of direct pressure extraction from raw material. It is assumed that above-mentioned
character, which Gr. verrucosa in Japan did not possess, was based on the difference
in chemical constituents depending upon the locality grown. Then the chemical
analysis of raw material and of agar agar prepared from it was made. As a result
of it, the content of total SOz in raw material was less than that in Japan, but the

chemical constituents of agar agar did not show a great difference from that in Japan.
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Table 1. Results on the preparation of agar agar from the alkali treated Gr. wverrucosa.
in Africa by the method of pressured extraction.

Alkali treatment
Exp. | Raw matarial
‘ Conen. of Volume of Yield of
No. as sample Temp. Time Waste
NaOH soln. | NaOH soln. treated matter
(9) (%) (O Oy (hrs) (%)
coagulate
1 400 1.0 8.0 90 4 24.1 J.S. 170 afcm?
coagulate
2 500 p p 87 v 28.8 0.8 e e em?
coagulate
3 500 v ” 85 ” 2.8 R ra
4 50 7 0.8 50 ” 48.0 not coagulate
5 4 2.0 | 4 50-*23 ” 52.0 4
6 7 1.0 4 50->23 4 56.0 4
7 4 2.0 4 20 ” 56.0 ”
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Pressure extraction
Exp. | Raw material
Volume of Jelly strength| Yield of agarlJelly strength
No. as sample extracting | Temp. Time of cruds agar vs. raw of Rasidue
water agar gel material agar gel
(9) (¢) (°C) (hs.)  (gfcm?) (%) (g/em?) (%)

4 50 1.14 117.5 3 440 23.3 340 29.0

5 ” ” 120 4 390 21.8 740 20.8

6 4 7 120 ” 410 21.6 750 26.2

7 4 ” 115 4 520 27.8 840 21.6

Note : Nos. 1, 2 and 3 ware bleachad with 0.117% Ca(OCl)y soln. for 20 mins. after alkali
treatment, and Nos. 4,5,6 and 7 were nsutralized with HCl to pH 6.0~7.2.
Because of the coagulation of waste in alkali treatment, extractions of agar agar from alkali

treated sample, Nos. 1, 2 and 3 were not performad.
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Table 2. Results on the preparation of agar agar from Gr. werrucosa in Africa by the method of

pressured extraction at various temperature for 3 hrs,

= Volume of Jelly strength|  Yield of |Jelly strength
_NXP' Raw material | extracting Temp. Time of cruds esidue
© watar agar gel agar agar of agar gel
(9) () Ty (hrs.) (g/em?) (%) (g/cm?) (%)
50 1.15 110 3 460 23.8 760 21.4
” 4 112 ” 450 27 .4 750 21.4
10 7" 7 115 4 600 28.6 800 21.0
11 ” ” 120 ” 370 27.8 650 18.6
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Table 3. General constituents of Gr. wverrucosa in Africa and some other agar-bearing seaweed.

|
Moisture Ash Cruds Crude protein Reducing sugar
cellulose as galactose

— @) %) %) @) )
Pro;:luced in Africa 17.91 3.00 11.26 21.97 51.75
gﬁ;'du"‘cjggrﬁcji‘;an 19.78 5.95 — 10.35 60.50
Gr. verrucosa
Produced in Shimanz Pref. - 6.69 16.60 48.20
Gelidium amansii 17.95 3.62 — 15.95 46.30

Note : All the contents of ash, cruds cellulose, crude protein and reducing sugar are shown vs. dry

matter.
B O A S B e M D FE & T A L4 FOBY Th b, 77 ) #EF T Vi3, fidziud

B SR SR A3 I X 5 Th B, BRTE B LLOidE SOz RO @ SO; Tdh b, &
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Table 4. lnorganic constituents of Gr. werrucosa in Africa and some other agar-bearing seaweed.
SO, ‘ Al O, .
Ash Total SOg in ach CaO MgO + Fey Oy SiOy
''''''''' o/ o/, )
Gr. verrucosa (%) (%) (%) (%) (%) (%) g/o
AV 3.00 1.43 0.59 | 0.89 | 0.41 | 0.56 | 0.30
Gr. verrucosa
Produced. in Tokyo Bay 7.42 6.56 3.53 | 2.02 | 1.07 | 0.82 | 0.83
4 4.88 3.03 1.54 1.42 0.52 0.64 0.74
Gr. wverrucosa
Produced in Shimane Pref. 6.69 5.33 2.97 1.88 0.92 0.74 0.78
Gr. chorda 4.18 2.99 1.32 1.12 0.34 0.84 0.48
Campylaephora
hypnaeoides 5.68 4,50 1.52 1.03 0.86 0.86 1.21
Gelidium amansii 3.63 1.75 1.64 1.25 0.37 0.13 0.4

I, 4 SO; OEEDDNE DEBEBRISRA SV FERE L —BL TV, SRRSO SO0 1o
NWTIERHEOBEED ZN 08 Vs~16 T, FHHUNENRLNI,
T AEEA D) OISR BEIC AT 2RI AN DL, 2 OFRGELD VR § FJIS:
LEBL, TORDHEERD 2 EIIUICOBE S RTH B,

Table 5. Inorganic constituents in ash of Gr. verrucosa in Africa and some other agar-bearing

seaweed.
Ash
Ash
Al O5 R
SO, CaO MgO o0, | SO
, (%) (%) (%) (%) (%) (%)
Gr. VErTUCoSE 3.00 21.7 28.9 13.3 20.5 11.2
Produced in Africa
Gr. verrucosa
Produced in Tokyo Bay 7.42 5C.0 29.9 13.7 11.3 11.8
V4 4.388 31.5 30.6 10.6 13.1 15.2
Gr. verrucosa ‘
Produced in Shimane Pref. 6.69 44 .4 28.1 13.7 11.1 11.7
Gr. chorda 4.18 31.7 26.7 8.1 20.2 11.4
Campylaephora
hypnaeoides 5.68 26.9 18.5 15.3 15.3 21.4
Gelidium amansii 3.63 44.4 34.4 10.5 3.5 13.4

ETRD ELIRGHICED % Ca0, MgO, KiF Si0y OEERMOFE LM 2FAKTDH 505 SO; R 3
{HOEBIC OV TIIAIR H OZEEYZD 6N, BB SO WD TIZMMOFBROW 2« WU T Thh, i
SMEOEBIETIMD Zu ) Th 4,

wicJF g AR D Ca0, MgO D EvHs, ZNEHALTNDEBALND SO0 e 2L FE I

FEEOEDBY ThHDH,
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Table 6. The molar ratio between Ca, Mg, Hexose and total SO in the several kinds of agar-

bearing seaweed.

7 Hexose v CaO+7v MgO v CaO Total SOy
v Total SOg 7 Total SOg v Total SOy SOj3 in ash
Gr. verrucosa 5.00 08 2 43
Produced in Africa : 1.45 -89 .
Gr. verrucosa
Produced in Tokyo Bay 2.05 0.76 0.44 1.86
4 4.09 1.04 0.70 1.97
EiI;“”EQQZQfS” 5.70 1.78 1.04 1.06
Gr. chorda — 0.76 0.53 2.26
Campylaephora
hypracoides — 0.71 0.33 2.96
Gelidium amansii 5.85 1.45 1.02 1.07

BREEIERTL N O FHEERT 0 € v T DD TR, B EHD BOEND 5, —iRiC Hexose/
% SO; D= v BEEHEOR b O 3L, 272 Ca0+MgO/ 2505 @ VT EEEDE L & DI
1P E2RT, 272 CaO/4S0; e v L ICHECEEBELH L, 4 S0/ Ko SOs Dl BEE
OB DR LIGE DL EEZBALGNTIND, H6Fhd 77V wEA T Y% Hexosel 4 505 @£ VHIE
T VIEERA I ) 0F S R L REWNERRL Th, Fio CaO+MgO/ 4: 805 o Hb
FTAKVUMEEA T )0 F Y EIRL LS, YAy T e, AT Y, T2 BREDOT6L DR EL
1.45%7R 77, 212 CaO/ £ 805 mE ey, 2379, =9, eI eHIbhRE L LITHWE
BRI, 4S80,/ K3 S0s DR SG I TEMT Yy vy 5=, =T VELAL L 28 EEPISDIER
AN % e

Pl BT X 5 & TED & L T N TS — DDA R S, 7 7 Y wEEX T DTV D ALIE
UicA o/ 907 o 7 3 Eim B omnBEY 2 58 L T AT EWNHLNEE T
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T — 2 /2 3RBE L 1ol S e TG U o 7 4 v A dRIER 2 MM L CEUENTC AL L 7o, B L BGE DO AIR D
NARaFIVT 7 A MTE BEERITRIZEP o 10, EBITRZ TN CHREOSHE AT T - 72, ##1
1%, RO, KOS MR e v e R e 7, 8, 9 RIVIORITIRY

Table 7. General constituents of agar agars prepared from several kinds of agar-bearing seaweed.

Sample Moisture Ash Crude protein Riciu;:;gctsssgear
(%) (%) - (%) (%)
I 22.45 1.26 2.32 77.38
I 18.00 1.56 0.50 74.70
i} 22.92 2.04 1.05 70.32
v 24.38 3.19 1.89 —

Note : All the values of ash, crude protein and reducing sugar are shown vs. dry matter,
Sample T is agar agar prepared from Gr. verrucosa in Africa,
Sample | is agar agar prepared from Gr. verrucosa in Japan.
Sample ] is agar agar prepared from G. amansii.
Samplely is agar agar on the market,
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Table 8. lnorganic constituents of agar agars prepared from several kinds of agar-bearing seaweed.
Sample Ash Total SO3 | SOz in ash CaO MgO AlgO3 +FeyOg Si0,
(%) (%) (%) (%) (%) (%) (%)
I 1.26 0.73 0.51 0.43 0.13 0.07 0.07
I 1.65 1.28 0.99 0.55 0.18 0.22 0.19
il 0.77 0.37 0.25 0.25 0.10 0.23 -
v 1.61 0.93 0.78 0.61 0.16 0.17 0.18
v 2.28 1.37 1.03 0.76 0.i8 0.17 0.15
Vi 2.05 1.32 1.28 1.05 0.27 0.08 0.03
Note : Sample T is agar agar prepared from Gr. verrucosa in Africa.
Sample T is ager agar prepared from Gr. verrucosa in Tokyo Bay.
Sample J[ is agar agar prepared from Gr. verrucosa in Akkeshi Bay.
Sample IV is agar agar prepared from Gr. chorda.
Sample V is agar agar prepared from Campylaephora hypnaeoides.
Sample V[ is agar agar prepared from G. amansii.
Table 9. lnorganic constituents in ash of agar agars prepared from several kinds of agar-bearing
seaweed. The sample number is the same as Table §.
Ash
Sample Ash i
SOg ! CaO MQO A‘QOg -+ F6203 SfOQ
(%) (%), (%) (%) (%) (%)
1 1.26 38.1 33.9 10.3 5.2 5.5
I 1.55 63.8 35.3 11.7 11.4 12.0
n 0.77 32.4 32.0 12.4 29.9 —
W 1.61 48.0 38.0 9.8 10.8 1.1
v 2.28 45.0 33.4 7.9 6.8 7.3
Wi 2.05 64.2 46.4 13.0 4.1 2.0
Table 10. The molar ratio between Ca, Mg, and total SOz in agar agars prepared from several kinds
of agar-bearing seaweed. The sample number is the same as Table 8,
Samol v CaO 7 CaO -+ MgO Total SOq Jell Y
ample v Total SOj 7 Total SO5 SO; in ash elly strengt
I 0.84 1.20 1.43 800{(g/cm?)
il 0.61 0.90 1.29 650
T 0.96 1.50 1.48 700
N 0.95 1.29 1.19 950
vV 0.80 1.06 1.33 600
Vi 1.12 1.53 1.03 500

AT OV 7 B RO N AR Y MEAM MR X h WD Fu, U NKIEOE R % FEi
L -t TREECDE > TN AETH A S EEAL NG, RS R PKAR D & VDWW T,
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TR 7928 Y% DIFNFRTEA C &3k,
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HUBROBRBEE TR AN L £20HEIFAERD NI 17,
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1) /MNBEFR « MORIFEHM, 1951 0 HKEE, 16 (9).

2) Mgz, 1952 ¢ Hzk3E, 17 (10).

3) B #, 1957 - HOL/KEER, 9.

4) HIIHEG < /DBEK - BE  FE, 1960 AHE, 10 (1).
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