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FhER = RRELER, AREREERERETR2RE, ARG B8 0%, BREEs-E
R 2 EIk 74.6% , ERBBSENEREBRNT™RBIT 0%, ERESRESE, MAK
NaOII e REE BT , B 5T BB R BRI SRS I 3R ok B00g fem® 247, BRfi
360g fem® A7, MBBRIER A1 3,6-H R - L AIER NeYEE, NEEKEEESHERER
B, KRB EENEREEIMERNTET, RSP RBEE SRR EBBRE,
PHEBRIEMHEH=FHEHE - RERARFREY,

FEE: BENT, FRE IR

HER, Hn LN OB ENTEREH BN, SHHEN, SRS BT R LERE,
E. Percival Ay RAMRMENOEREEFRAYE U, - B, B R BR, 3
BHEFEEBATE, REBHEEMERBERES, TARERKEETRE MIE
Lol dkf=, At AN+EREREET R ABRmME, BEERE 505 H, 1980 4
St R PR 6,921 i, FH2EE 11,400 b, ERREEREN R OEBT T HURR
PRV, REUHEREBNEERFEALSES, BNE RREFEHER, B TIER
B Y M B BT R ST A F ROk, AR Oy T AT SRR A Y,

BEHRREBEIE EEENEAXEBMNZEENEE, BFREAB R ER
FRUBEHRBESRRERE, FHHXRZE LA XHEE, In AndersontI7E B H 52 it
Bi s (Bucheuma cottonit) B SRR, HACFAR BT EAN —RRE, BHEBERE
BREWHEEAHNERNBENERERR. ERRSEBFHRILFERAMBE, 1980 ¢
FER R M OB R A 13,000 M,

B EA&A FHERNEEMELR EER. FRMBRRMERETSRNENERSY
WHENRE, —BERRE0%EE, BHMEE50%, GHBTXRE 8% b,

Y WEHPRESTWIAAEMERESE 076 5, XESEARENEEEKARBREN IS, HEE
FRBW,
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PickmerU 3§l i 7 #42 3 (Qigarting angulafa) Rk, H7=07Bxt-RHB AP S50 # /b
HERABRKERE, B TERLEEHRE, R#F0RE, ~BEEEXHFEBTAST
18, WmaE—&0YE T i Ca0 Fn Na,CO,, 7=z i NaOH iy 3k & #£ 1—10%, T
70—95°C &b FH ¥ 3 Ay WA B, Strong™? [ 24 2% ¥ Ca(OH), 7£ 95—98°C H ¥ # B,
Dawest 1AM 12.5% Ca(OH), M#HRBNMFEF. XEHRETLEREEN
BRAR B, BN T M T S B B A S 4R AR I, B W R 2 0 B R A
#”,

REEBERERAEEE Y., AEHAYDRSSELAES, 2 XREBEARKE
BURIALBE Y B X Bk . FRRM e sk B = MR & R RN B =Y
B P B TR A 2 4 RN TF R 45 57
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1. I (Hucheumea gelatinge)

(1) 1979 EFREBEIXBEWRKAES, CERET.

(2) 1979 4E 6 AMBEBE S X BHHMBYE, KT, BT,

(3) 1880 45 A 14 HEE B SHBYE, REYKEL, BT,
2. HRBMI(Fucheumea cottonii)

(1) 1980 £ 5—6 A BB HBBUE,

(2) 1980 £ 6 H 9 HRUHB WS LBFEN, 250 KEN, W T,

3. I EEBBL I (Fucheuma okamurat)

1980 ££ 5—6 H B BB EHBYE,
Doty Y N2 BB ESHEEBRER—MH", RXPHEETIEHLIB S EW
o

L B OH

1, EERERFRER

HIE Ty i 10 g, Bol#th, s 500ml ok, =3 500ml AR B A
W, BT oK h B AR E 3 /e, ARMIRFAE pH7-8, SLRMAHE, BHP M
A Celite 545, Fl iR 4 BH A0 08, VRIS &0, ¥4k, AR R 48 b, BONJRIR 7K 898 0K, Ui, T
750ml 952 W RS B ik , ] 8522 NS L, 050 T 4%

2, BREERRFHR

W 10 g BB R, EEMEGE, AW ELAE, —RAR NaOH 150m]
$hEE, “RANA WK NaOH 150mi 28, BAbE S8 X8, FAKEE, RE&MA 400mlK
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BTkt i, HaPRE E,

3. REBESRE

BRAG A4 B 8 S, BT 0.2 KO BUREH 1. 0% REBK B, BB EE, |
BRI W AL 30°CHiSE.

4, BRELSNOHEE

H L FIRER RO, B 10m], By 4E 16mm R, FEdRERBRA—XBER
BEHERD, AEREKER, EHBREZBE TR, SRS MA 45° ARmeER
A i, Bl A R I O 5 T A

5 BHEHME

BIVRAT - RENHEERET RUERRENBIE, BERFRERRR, @
A—Py4E 35mm, & 25mm FFIRM A, B, RARERERFERESSRIEER AR F,
PRGBS ERE R LTS, ERFENKING N 12 #i, 4 B ERENE, R
KBk 0.1, B /0H0 1.5, HF 458 0.2,0.3,0.4,0.5,0.6.0.7.0.8.0.9, 1.0 il 1.2,
HNIRFEEEN BRI EERZREAWERE,

6. WEAE.3,6-MBt-FIWNEIALENRE
RZ%E3XHI2 1,

&R MW’

TR R ER NaOH 5 CoO ERERMERLE L BRATWNK W
FabTE, K e EMEHEMKEBKERIE 2

1. FEBREE

B HRBBSE SRR KRR R R, HEFRIUK NaOH 3
WS, P RBHWS, B 0.1% CaO SRR R 858 FKREA, CaO B %
By, RS, ENERNFEMTREEER CaO BERKF R NaOH £ HK
w, MBTEBEA CO REWAME NaOH BB EA—#H. PRREEE ™R
&, AWEBRENE,BLLARRARERS, FHEHEEA. BHEHRAER#E
BRI RR T, HWWUE R CaO> Hmit il s> BT > M B, =FBBE L KR
WS REITIRE, DRGSR, £74.6%, BEBBERNZHRE R
i 50%.

Mishigeni &0 g T F R R BT A KA BUBSE, H-RRR - BN 54 %573 %,
Dawes &N T AFh H 5 B M BUBER S5 10 47—82.7%, R UM (E.
unctnatum) FF=HRY 30.7—40.7%, Doty G Hii AR RNISE S 47.25—65.79%,
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#1 BRKEBRREBEMNEBEERFREN~REHER
Table 1 The production rate and properties of carrageenan
oxiracted directly by water or alkaline liquid from algae
R RIE A A WifR (8,615
BECH PR | EERT|BERE N FEEE|E B |-RRE| S
species of alpae Extracting | Produc. | Slrength | Gelation | Transpa-| 807 |[3.6-AG [Galacto-
gnd sampling me thods tion rate| of Gel itempera-| tency He
locale (%) | (g/em?) | ture(C) (%) | (%) | (%)
BB EHR) | & Water 74.6 57 89.3 1.8 14.7 | 22,4 | 46.9
FEucheuma gelatinae | NaOH, 0.1¢7 66.9 72 38.6 1.5 14.5 22.5 47.1
_(Qinglan,Wencha- | NaOLL, 0.6%5 | 66.7 114 10,1 1.2 14.0 | 27.6 | 42.6
ng county) Na0I1, 1,04 |  62.8 187 4.7 0.7 1.0 | 28.6 | 41.7
NaOH, 2,047 | 58,9 244 47.4 0.3 1.2 | 29,9 | 40.8
Ca0, 0.1% 68.5 75 88.4 1.6 4.9 | 237 | 487
Ca0, 0.5%3 58.3 80 39.6 1.2 4.0 | 22,8 | 48,9
Ca0, 1.0% 59.8 87 39.4 1.0 14.2 | 240 | 44.6
Cz0, 2.0% 60.9 78 40,0 0.1 14.4 | 23.4 | 45,8
BE(ZERER) | K Water 59.1 45 40,0 1.5 7.0 | 228 | 46.2
Bucheuma gelatinge | NaOH, 0.1Z [ 52.5 58 29.9 1.5 18,1 | 22.4 | 45.0
(Wengtian, NaGQH, 0.5% | 47,0 107 42,3 0.7 14.5 | 25.4 | 43.1
Wenchang NaOH, 1,09 | 44.9 152 45.6 0.5 14.4 | 274 | 414
County) NaOH, 2,095 |  44.8 145 46.5 0.1 14.4 | 27.3 | 41.9
Ca0, 0,17 55.6 &7 39.2 1.5 17.5 | 25.0 | 43.9
Ca0, 0.57; 52.9 70 39.0 1.5 18,0 | 28.0 | 44.8
Cz0, 1.07; 2.4 80 33.9 0.7 18,9 | 22,9 | 4.5
Ca0, 2.097 49.5 84 89.8 0.4 18,7 | 226 | 45.0
Bl (miBE | K Water 49.4 28 84.1 1.5 22.8 21.6 4.7
) NaOH, 0.15; | 89.7 21 32.8 1.5 23.0 | 22,8 | 4.8
Eucheuma cottonié | NaOI, 0.527 |  85.1 44 32.0 1.5 19.6 | 22.7 | 48.8
(Shalao, Qiongha! | NaOH, 1.04; | 32.8 129 32.8 1.6 18.4 | 27.8 | 89.8
County) NaOH, 2.0 | 85.2 145 32,6 1.5 17.7 | 27.6 | 29.4
Ca0, 0.1% 89.0 23 84.0 1.5 19.8 22.6 44,9
C20, 0.5%; 37.8 48 33.9 1.5 19.1 | 22.4 | 463
Ca0, 1.0% 37.8 33 83.2 1.2 20,4 | 22,1 | 45.0
Ca0, 2.0 37.5 44 8.7 0.4 19.1 | 22,2 | 4.9
LT (BB | K. Water 48.7 30 85,4 1.8 19.4 | 22,8 | 42,5
W) NaOIL, 0.1 | 3897 21 83.8 1.5 20.3 22,3 14,2
Eucheuma okomuraé] NaOIl, 0,52 7.0 54 82.9 1.5 19.8 25.5 89.9
(Shalac, Qionghai | NaOH, 1,09 | 386.4 148 g2.7 1.5 16.6 | 27.4 | 86.4
County) NaOH, 2.095 | 37.3 173 81.9 1.5 8.4 | 28.8 | 87.3
Ca0, 0.1% 89.1 62 3.4 1.2 19.8 22,2 as.1
Ca0, 0,57 a7.5 87 33.8 1.2 1.3 | 2.1 | 37.5
Ca0, 1.0 36.9 41 32.3 1,0 24,3 | 229 | 36.9
Ca0, 2.0% 33.4 39 33.5 0.8 242 | 280 | 83.4

FRBMHEE., 4R =FBRER RS NKE R RE.
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Table 2 The production rate and properties of carrageenan
obtained by pretreating with alkali and then extracted by water
A |2.6-E
i | WEAE |REHRE T R | EERBEE I ER & BHE 4 B2 |[-an ki
Pratreating Species _|Sampling | Prodoe- | Strength | Gelation | Trans ] 807 |3.6-AG|{Falacto-
methods Iocale tion rate | of Gel |temperai-| parency, se
(%) (g/em?) | ure (G} (%) (%) (%)
NaOH{F ) | B& Hiw
XaOLf E.gelatinge (Qinglan | 39-6 65 39.5 1.5 | 16.1 | 22,9 | 3.9
{Diluent) o #H
E.gelutinae [Wengtian 28,8 58.8 1.5 17,5 22 B 48.7
FI % 34.1 36.6 15 | 8.1 ] 206 | 487
E.gelatinge [Fhalao
WaOH () | ®mHk iR
NaOH E.gelatinae Qinglan | 43.7 346 48.9 0.7 | 1.4 | 20.5 | 40.2
{(Concentra- | Bk gl
ted) E.gelatinge [Wengtian 26.4 ) 4.9 0.7 12,6 41.2 30,9
ki g
¥.gelatinge |Shalzo 38.56 209 48.7 .7 12.8 27.8 41 .4
Eomps e
E.cottonii  Shalao 29.6 621 321 1.5 13.2 33.6 40,0
HRMME EW
E.cottonii |Qinglan 49,4 498 51.9 1.5 4.6 52.6 B9.5
DR (DE 91.4 520 2.8 1.5 | 187 | ss.9 | asr
E.okamurailShalao
2. REKRE

JRAR B R RERE, B BRG] NaOH RIS ECR BRE NaOH JRECHY
W ) 226 NaOH R EREY HORRBGE 3—6 53 5 Ca0 RIRI 2 B KR
WAL EERNAR, AR NaOH 208 g0y 3 Rt KRB R 7R 1R, BORBIFHRM
W N2OH @y, HEREE W KERERERE s—22 5, SBGHEE, B REE
R BR BT B R 300g/om? oo, B ASBUBESE R SRt BE S A 3k 500g/em® o, #R AR
¥ BB R AR R R

3. BEA

BB K RIR AR R RN 5 Ca0 REEAR —#F, S8 39—40°C2[H,
b NaOH Rk, FINaOH {2 BUR & E 0 NaOH JRBERIITHTI It i, HSEMRBE K
L TREE RSB B S R T30, KIRIUH B, T B CaO R B 1k NaOH. 23ty 1
Fiik, HEEA D, JIw NaOH s wzss, Hat B R ot %, MH R BB mB 2t
BIREIARTR, W#E 2, HEWEREIHNENRERE—#, i NoOH RERNA BT
L, T ERADIRBRB TS, BRERMHELH, B FEREARE,
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4. BERE

TR Ak F R NaOH 5% CaO BEUHBEB KB WE R, X 1.5, NaOH 5§ CaO 1
WA 0.5% B B AN T . BB ST TR RS M Ak A NaOH. 32 FUy 46
ReF, RE 1%L Lk CaO B BMBHEA T, Stk NaOH by B B8, i
BRUDHEBBRYEAERZX— BN, V3R ERET.

5. LA

WE HRBEBEREHREBEA KRR CO BRAFHR K, HABESREES~
#, it NaOH 8%, NaOE SR REAL, RBRENSBEK, HRPEEsk
B 14.7% 508 2% Na0H By 10.2%, FHAHEME 17.9% 8 5814.4%,
BREHEOHEFREEYRRES R - BERER RN ARESRRE., FREREM
BHBBESE RSBk 22.81%F1 19.4% W/b3 17.7% M 16.4% ., H % NaOH4BE Y,
BRESEEFREEL, Bk NeOH ABNMNERMDHRERENZWER, KR
HEB TR 13—14% %S,

R NaOH 2B iR, B8 3,6-HB-LRE (H5H 3,6-A06) 585
NaOH fyREA R, WEKRM, 3,6-AC B R, BHIEEN RH K b 22.4%5 jn 3
29.9%, HHEKH 22.6%HME 27.3%, HEBBFENLHEMEBXERN S 3 B 21.6%
1 22.8 3 IMP 27. 6% 29.8%, A CaO B R R NaOH BT 3, 6-AG
BESVHBRER. BWBEXNEAR NaOH 3K R BBE D SR BE, H3,6-
AG R 33%EH.

RELFAREN SR E RS HARR T RSN o, - f A-FRES-Ef
%%, K-REuprEEEERE, KRR R, T A-RHEABER. S3CRBE
FREHERE, NSk K-EhgER —RRE., 2heamim, K-RRERRR
AERBRMFRRESTRERD, 8.6-AC FEBES M, KRS BREE Black!™ 244
Wk K-EhBasRE, RS s BNy 25.5—33.0%, 3,6-AC 4B % 19.9—28.4%,
MeCandlesst! S REFM R BERE S EMEE 22.6—25.6%, 3, 6-AG22.4—-28.1%,
Doty - H7 P fr Bt W 3% K—RH e, HmERE S BB ER N 23.28—28.87%, M N
22.05—28.22%, 3,6-AG S BEHIER T 21.00—25.84%, W% 23.33—29.05%.,
I-ER BRI 4R Dawes TR BB SRR, ZRESEB RE N S

32.2—33.9%, WY 28.3—29.2%, 3,6-AC FEEWY MK 15.1—16.3%,BHML

% 21.7—21.9%, Doty™ 47 Ry BipBIBESE IR Rk, 3 NaSO, & B i #4435 29
—36.46% , ¥R 31.50—34.21%, 3,6-AG SB WM 18.07—20.89%, Wi
Hiy 21,50—25.46%, RATMMINE EBREBEY 3,6-AG 85 b K-RAEK
R, MRRESEANL FRERBAENMRENE L K--RRRMGWESR D, Btk
BERRESRRBR, 58 K-RRERE. RIS P03 BOEN B BB S Tl 8
ERBEE, HA 5 Doty il Me Candless 25 ZARML, #2 K-, HBKERE, BB
REBFELMHIINMKES, W 3.6-AG L1895, FBIE K-k BEREBHE, X
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HRBAARE R, TREIE— R IRHREN KR8,
WBHERERS RPN TRE SR, RREMN3,0-AG &8, MMEEHERR
B, XEN Rees SR TIEW, Dawes £/ 12.5%Ca(0H), {28, HiRE: ¥ W 4
4.3%, 3.6-AG P& 5.9%, RICRPEHK NaOH @ 3, R B E T H @ P
6.4%,{f 3,6-AG #M 11.0%, BRX—ITH Dawes EEES FH AN T BEBRER,

6. 5MIN R X SRR AR E 0 0

RSB B 4 58 B BRI, S0 R AR U R4 A 5 B ok B AR
K, TR B WRAD, R TARERRSARAKE KCL kR, Ra M
ER PR BEHR 2 1.0% , 8RB MR HIF R RIR Rk i KCL, S il s Mg R %, %
A IR B R R B, B R K 3,

F 3 BARAXN-TRERETEEERE
Table 3 The effect of electrolyte on gelling abilities of carrageenan

— EREE EAES
Strength of glue (g/cm?) temperzaiure of Gelailion{ )
mom om | F OH|F OR(F AW # R B|E OEIT 2B RIE OE|H K
Flectrolyio - F}TEH)’E "E}i& "ﬁ?ﬁﬁ 'F‘ﬁ!&f( _Fﬁ& "I:}__‘LL& {}ﬁﬁ "Eﬁ‘]f\d‘
Be. Ee. Carr. | Carr. | Agar Eg. Ee. Carr. | Carr. | Acar
Carr. | Carr, | (Jap.) | (GFR) Carr. | Carr, | {(Jap.} | {(GFR)
29, Without B4 4 B 17 209 | 84.8 5.0 | 106 | 4.3 | f1.6
XC), 0.1% 138 68 49 30 42,9 | 27.2 | 29.5 | 27.8
KOl 0.2% 167 124 110 60 824 | 46.7 | 83.6 | 84.4 | 845 | 82.0
KCI, 0.87%7 164 210 260 165 40.6 | 38.2 | 89.4 | 39.4
E(C1, 0.6% 126 339 285 250 310 5£.9 45.4 16.8 | 45.4 82.0
KC, 1.0% 7 504 418 380 298 | 61.8 | B4.4 | 57.2 | B56.2 | 32.8
KCL 1.8 117 508 5OR 5% 66.0 61.4 66.2 | 64.2
XQl, 2.0 109 483 434 411 263 | 68.9 | 68.4 | 7i.0 | 67.6 | 34.0
Na(1, 0.27% 80 27 15 19 2.5 | 16.6 | 18.2 | 19.0
NHLCL 0.24 72 102 45 89 425 | 27.4 | 286 | 28.1
CaCl, 0.2% 44 109 40 20 88,7 | 25,0 | 24.0 | 28.5
MgCl:, 0.2% 53 ay 45 22 87.3 | 22.0 | 224 | 21.7
Rb(l, 0.2% 205 113 20 47.8 85.8 | 86.8
Cs(1, 0,225 104 60 58 ) 41.8 | 26.83 | 28.0 | 28.8
Lih,50, 0.2% 128 44 4 48.2 | 27.6 29.2

BRI A R BB, SR OB ARG, AR IR B3, Hm A B KOS5, B
BERARKRR, RELFENER., KO IMARR 1.0—1.52%%, BEBEEIR
B A B RRBCN N A AR B, R B B AR =R R L I KO, 32
BHAMEAE =R, REABEBEFAARN FEREAERAR. 8RR
1, RbOl (48 F g, Bk KCL, Rb,80,, CsCl, NIT,Cl, MgCl,, NaCl, CaCl,, 3t H
BB R BBk, KC Rk, HkE CClL NHCL, CsCl, RbSO,, MgQl,,
NaCl, FRHREREREARR, ZRBRYBALTR.

FEBE R, FE BRI RERERRN KC REEE N KO BRE B
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LTt EnFe-RA s E SRR R, WIERERDN, AImBg RN RAE, B
BB RO B ANEE A SRR, EERQOCIRARERE., TR BEE A2 50 5 A
BmfD,

& B

REEH AR MR ST R T RRE, R0 H 5 BREREMA
S B R AR SR TS SRR SR A WA B 5 353 500g/em® 72, ARIRE M REE =
i, BUH R RS M BB B R s K- R BB O, i BB & 1 R BLRe S4
FECT B B O 20 H LB SR D TRBt DR SRR G, 18 o R o K- R e B A UM

BRBCYEXS RO 26 L b 4R 5 Yy B o A R R A, R4 P A /N B BT B
BT SR AR R, DRSS BRI M ECRRE, LUK NaOH 43l 7 & &
18

MBI AR E A 3,6-AG T ERF, dXSAREBH RN RSB K-+
BB, EHRESE, BIARBREEYRRESEL R K- RRRN KRS, X—K
B,

8 £ X MW
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PREPARATION AND PROPERTIES OF CARRAGEENAN FROM
SOME SPECIES OF EUCHEUMA IN HAINAN ISLAND,CHINA

Shi S8henyao, Lin Wangqing, Li Zhien and Zhang Yanxia
(Institute of Oceanology, Academia Sindica)

Ahbstract

This paper deals with the preparation of the carrageenan from some species of
genus Euchewma, they are K. gelatinae, E. cotiondi and E. okamurai collected in
Hainan Island, China. The properties of carrageenan produced were also studied.

In the preparation, extraction in water afforded the highest yield, and those
pretreated with conceniracted NaOH and then oxtracted by Zatengave the lowest yield.
While the gel strength of carrageenan extracted in water with 0,14 NaOH were the
owoest and those extractedwith 0.1-2,09 Ca0 had no significant effect on the gel
strengths.

The gel that extracted by 2% NaOH had the strength 3-5 times higher than
those extracted in water. The maximum gel strengths of carrageenan obtained by
pretreating with concentrated NaOH(E, gelatinae 346-385 g/em?, B, coftonii 498-521
g/em~?, B, okamural 520 g/em?),

The sulfate and 3,6-AG contents of carrageenan were:r 10,2-18,925 and 21.0-
31.2%; from E. gelatinge; 13,2-23,0%; and 21.6-33,6% from F. cotfonii and 13.7-
24.39% and 22.2-33.8% from E. ckamurai respectively,

The above results show that E. gelatinas, H. coftonit and H. okemurai grown in
Hainan Island in China hold great promise as raw materials for K-carrageenan pro-

duction.

Key words: Algae preparation, Carrageenan, Nuchsvma



