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Table 1, Different exiracting pressures in rclation to yicld and qualitty of

racilaric agar produccd.
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Table 2, Extractions and quantities of water nsed in relation to yicld and quality
of Hruciluriu agar produced,
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Teble 3, Various extracting times in rclation to yield and gquality of
frailuriv agar preduced.
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Table 4. Effect of basic exiracting reagents on yield and quality of agar produced.
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TR ZE Y M NaOH 5 KH,PO, KL ATEHUR B e 4k RY NaOH [R5 T 7742, {BlE = KH,PO,
FRAEN, SRR XN R, P4 1% NaOH+ 0,19 KHPO, RN ( A622), #E
R R Sy 365VL /A, T 3 KHLPO, A BIEE0. 5508, FAd2l.8% A E31.5%. HER
BIEWEE 254 T/MRE, WHERE, KHPO B Z, il iE4 NaOH, FRCTYRIE, N TaRTs



B2 LT IWIEE 1 | SRy fR RS MLE 5

7 NaOH £ ISR HI{EM, MRS T /4, WRESTAERERERIRKITEEER,

EE A RAERIY, BB ERE SRR RS AR Sm Rl SER ”‘ﬁh—'ﬁ‘}
F@ﬁf}f’ﬁmu N2OH J; NHHPO, HIEE &, HZAK #l NaOH+ KHPO, 48 i (4é17 43 22
FHEeE), F NaOH +K, 50, $2EXIH, IJ\?%EHKEB:}HF%‘E%, LT IR T A2 NaOH, T’y
K,S0, Ho2 (PR Ac18 fI3R 4 B9 Ac7), F NaOH + Na,B,O, $2INNT, HERCIREWIEE 400 £,
A EK, RE5.4%.

R 5 RSRXMeFRERAIN RN LR

Table 3. Influcnce of miztures of alkalics and salts as extracting
reagents on yield and gel strength of agar preduced.
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Table §. Influence of various salts as cxiracting reagentis on
vield and gel sirength of agar preduced,
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Table 7, Influence of addition of reagents to agar sol on gel strength of agar produced,
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Table 8. Influence of addition of reagents to zgar sol and hcating
for various times on gel strength of agar produwced.
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Table 9, Influence of addition of reagents to fracifaric
extractive liquor on yield and quality of agar produced,
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Table 10, Iufivence of addition of reagents to Rravifaria extractive liguor
and heating for various times on yicld and gel sirength of agar produced.
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Table 11, Pretreatment of raw material witl‘l rcagents,

RS S = i ; % f:

e ow P, | Gk | . o o FEIR (. U Tem
oL WA R LRl | ey B OBOR R Gagh | Giegs
1 257 NaOH ; 8.8% 338 ok HE19 1 L1560 420

, i . Kikade, mannss I .o %
2 2% NaOH Lot as ;&éﬁ%%‘]ﬁ%fu)%-{]&;&3‘ﬁ 17.8 |+ 415
3 ‘ 2% NzOH | T1.4%#* 343 Rk 3K 8.8 513
4 173 NaOH il.9 250 PRI I 15,7 330
5 : 1% NaOH b0.05%CaCl] 105 235 FiAvE19 0 | 1.0 320
L
6 | 27 NaOH 10.05%Cacl,|  11.3 \ 333 k19 Po14.m 157
|

*ifat e D R (L kB 2 R

s ALR fmn (b, BTSSR 2R,

WEHE RS IR, EENEE 2 2R, Ned, 5, 6 THE MALEE.

P BRAL B i 355 Ao I B DR A S A S AR R R (9. 4 o 4612 D 7k 2 Uity
1T9TE /AL, (RS, [l NaOH 4 CaCl, M, [ il NaOH Rb48 %40 =
28 FIERGCRIE ke, REWRA R, LHRERN £ NaOH, £, A CaCl, BELAE
Ko PRANEEIE. WA VR, RARRRIUIR. HEkiTRIG BN, H%RE
WWELL %, BSBRENFISE. AR FEAN (0 .48). FMHEED I Fme
B, PREHERLKR, LRI RERM, DR RS, DS RE g E
Bri. BEALRHGETARMEE R AT 105 B GIFMRED), BEEE D —RiGS. T
iz,

B

L& E AR, ERIDUN R A ETEFAIE A R R E S #8 R i o
iﬁ}\?.fi%—\.fll]:mh o GAEEE R LR, AN AR R NEI . T E R 0 E ER A R T T

3B/ A T, MA 20— 40fTRET K. IERICI—1 | AN, BIET A5 R
AR TFTRE TR IR —— i

2. Ll NaOH g KOH {Rf2HCH, FFESiziuEticia e B& MM, NaOH L KOHHH
#; NaOH 5 KH. PO, FR A fH, AHEICHYE S &g IhH NaOll HHF (R H; NaOH 5
R HLEREE &R, BT B AR, BEERTEH.

3. BKGIEB IA K, Ca, Mg 3b)d, TinhniAkHE LT, BEGEEHRARES: A
NaOH ¥ N2OH+ KO, PO, @ JH, SKIFHiHE,. Mok, TR, %Hﬂiﬁ{-ﬁ‘rhﬁmm

4, TERIFERIMIRE, SRR FErE i m LA AT A, TPk
EEEE L, HEHE A A R B[R B IR S R, L3 B/ AR J A SR T R
¥, ERNCERIE RN G, (AR ERIE (ORISR RBE M) mBNEREE R,
L1125 NaOH T 3 55 /WF R 2 IR EOSE ',



%521 TR T [ . BRI B kb 11

5. MEEUHIACPEAYSCERZAE, L) NaOH 4 CaCl, JnduG 28, [5]0i3: FiNaOH & 38 4 # kb,
PRI BERCR I BV B R, WK R M REN10%2 51, TRk WG #Fe
RLLFR A belk, PR ER F0, Rk, HIRIRAG -

s ¥ X W

1] WG, 1962, —Rdiclbify e st BOR s E 3, WEREEA. 1. 200—202,

C2] MEREEHEPFM. DERLFR, 1951, BSTD Y (Fracilaria confervoides) I D SR §551C
RTDBWR GF L), BRKFFLE, 18(9): 401—1404,

(3] hBRER, BREFIMY, 1951L.FLE GF 248, @k 16(8): 405—410,

4] BERM. BOACH. R, 1952, + 7 ) BRICRTSHE G5 1#H). bARA
H9{11): 11—18.

{57 Wl 1953 RAE (F2#) &7/ 0 BRHE TR, [HE103), 45—52,

£6] MU By, 1936 ABMBBROWE (FRM) EXRO 74 VTS D, KK T
BT, 17(6): 8—19, .

E7J EI 1946, K, Fl’kiﬂ%*&ﬂé}iﬂ:' 352F,

(82 HEMEiH, 1951, BXRHEOEARBTE D HTO Y HE SO THHRIE K LDTERD
e SR, BARST, BERSETATREARRE, B1 %), s2—41.

£ 9] Araki, C., 1953. Seaweed polysaccharides, Symposium I. Carbohydrate chemistry of
substances of bialogical interest. Precceding: of fhe 14 Intcrautions] (eagress - f
Binghemistry, Vienna 1938, 15-30, Pergamon Press Lid., 1959.

[10] Chakraborty, D.. 1945. Manufacture of agar-agar from rasilarie confereaides. I,
& Pro. Tast. Chem. (India). 17, 188-192. (CA, 41.1535h).

{117 Clingman, A. L., J. B. Nurn, and A, M, Stephen, 1957. Red-seaweed pelysaccharides
I. Geracilario ronfervoidos. J. -Chem. Sos., 1957, 197-203.

{121 DeLoach, W. 5., 0. €. Wilton, J, McCaskill, H, J. Humm, and F. A. Wolf, 1945.
Hracilaria conforeoides as a source of agar. Pude Univ, Harine Station, Bull. No
3, 35-30.

(131 Marshall, S, M., L. Newton, and A. P. Orr, 1349. A study of certain British sca-
weeds and their utilization in the preparation of agar. viii+ 184pp. London.

[14] Rees, D, A., 1863, The carrageenan system of polysaccharide, Part 1. The relation
between the %k—and j-components. .J. fhowm.Yoc., 1963, 1821-1830.

(151 Sulit, J, 1., L. G. Salcedo, and P. €. Panganiban, 1933. Bleaching and utilization
of tFrasilaria confervoides. I ndo—Puni fin Fisherice (Tounnil Prop. eth, 230-283.

{16] Tseng, C. K. {({FF24), 1946. Phycocalloids, Uscful sezweeds polysaccharides, in J.
Alexander, ““Colloid chemisrty, Theoretical and applied”. Vol. Vi, 629-734.

[17] Wood, E. J. Ferguson, 1946. Agar in Australia, dustralia, Couacil Svi. Tnd. Roseor—
ch, Buil. No. 203, {3pp.



12 * &~ ¥ # 2%

STUDIES ON THE AGAR FROM GRACILARIA VERRUCOSA
I, EXTRACTION AND TREATMENT OF AGAR
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ABsTraCT

1. It is recommended to extract the Gracilaria agar by steam in an sutoclave
or an open kettle to shoriten the extracting time and to facilitate the filtration. Ex-
traction of Gracilaria agar under 3 1b/in® of steam pressure with 30— or 40-fold of
water for 1 to 1-3 hour and then with 15-fold of water for a half hour, seemed
to be more preferable (Table 1,2,3),

2. When NaOH or KOH was used as an extracting reagent, the gel strength of
agar oblained was highly increased, and NaOH appeared to be more elfective than
KOH(Table i), The mixed reagents of NaOH and KH,PO, showed more marked effect
on the yield of agar than did NaOH alone. But the effect of the combination of NaOH
and neutral salts solution was about the same as the NaOH alone (Table 5), and
various salts without NaOH exhibited no distinct effects (Table §).

3. On the addition of K, Ca, Mg salts to the agar sol, their gel strength was
enhanced in spite of whether or not being heated(Table 7), while the agar sol, trea—
ted with NaOH + KH,PO, under 5 1bfin? of steam pressure for ] — 2 hours, and then
cooled, thawed and dried, also gave a higher gel strength with about 60% of re-
covery (Table 8).

4. The extracted liquor from Graciluria after adding alkali and heating gave a
higher gel strengih than untreated, while no distinet change was observed if inorga-
nic salts were added (Table 9), Our cxperiment on the effect of different heating
time upon the extracted liquor treated with alkali indicated that their gel strength
increased with the increase of heating time under 3 1b/in? of steam pressure, but the
yield was relatively low. Judging from the gel strength, the treatment with 127 NaOH
ander 3 1b/in* of steam pressure for 2 hours secemed to be an optimum condition in
obtaining a good quality of agar (Table 10).

5. The Oretreatment of Gracilaria with NaOH + CaCl, or NaOH alone'™? showed
no marked difference in the gel strength of agar, In the alkali-treated liquor rem-
ained about 10 % of agar, which might be recovered by freezing-drying. The thalli
of Gracilaria after treatment with alkali ought to be washed as thoroughiy as possible
with running water before the extraction to remove the alkali, or neutralized with
acid, and were then subjected to extraction (Table 11}.



