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BTFLREF, BREABSHEREEATRRD T ‘BRELBMLHE B, HEs
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100g/em® R3] 716g/em® (GREIREEN 1%), R LFAH 26.7%, EERMLE, 7K
KPP BT R THRELEF RN IR, 1980 FRIT KA ¥EILE I T8 5
#H, AEST “PRERBESERELEFERMET 27, B 40%H NaOH B £
60°CIRE AL A 4RV 16—20 /NAT, 72/ A9 RESREE & B 1000—1700g /em® (3
BRI 1.5%), WA PHE=RY 29%, KKGE TEFAY. B ERRA B
A EMNKES, BERX, BERES, MHBEMEHRE, 1981 FEHMEH
EXHRTNSESEELEEREE (WHILILE., L8 HET TR, BHE 10%
i NaOH 3 ¥i7E 100°CE T AR 1 /e, AR5 ERws" He R 4w
MEZE VR EREE RKBEERFSELB/HR) AXHBRTERAES TRARBE, 8
LZEEM - BARRN RSB T EFRERRRARILENAE W E T wER%
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PLEEF AT BT BB A S BB KRB . SR RTRIFRAET
B, EEF SR ABHR T RERL, RO ERERSBE, Bt . SEEEERN—
HABRMBERWEAAET L EERARMEE:, OB 1—2% (W/V)i NaOH i
(0.25—0.5N NaOH) & 80—90°C4hE 3—5 MR, HEH 4—6% ) NaOH 7£ 85°C 4
3 /MF, HIZFNMEHERREER RS, §8H 5% NaOH i 7 90+
2°C4bBE R 1 /NG, HAERAL B I T R B 25220, AR TR LB 800, B
PR RN B3R 4 .
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TS, KRN 18.5%,(2) BARGENE, BES, REE, #08, A, SR
30.5% 3 (DWILHMEIT K, ABERMARE, WRRTENER, — B4 BNSSEE
TSR, —HRARTEHTER, (OENS MR EEHEYIRIIE, 48,
ST 4, TR BRIE , B K YRS AL S0, KA A 16%.,

2. AWS g ei&edl [ 3%NaOH ZE ., WiF(95%) K : NaOH = 400:100:
15(V/V /W),

3. RBRRBR7 & KR —EERANLERONSHP, ML 10—12 FHEAHAWS
W, EREMERETRBAE—EME. BHRN, FHRARENEEERK, B
FHKPBR—BE R A, B 20 R 0.5% HOl Bl OSSR HEH &
B LZHODBALR T, MAEROERERRN, SUMERY, SMAZR KK
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S, KRS, BB ERRP . BT H TR E 30—40 51 15 %K,
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KT HATA I, B RBAMILER 6%(W/V) NaOH K78 ¥ 7 80°C # 17 jmyb b3t
1—3 /B, B RS R () Mg IR (GS), 5 ARS8, HAKE 4 /MR
ARG R R, R saEmE 1,

F1 6% NaOH jKEB A CCREAMIERS  HERMA~E Y MERRE GS

Table 1 Yield and gel strength of agar trom G. tenuistipitata treated
with 62, NaOH at 80°C

oy
g | ® | TONE BT W o E oEe e w |k | w o aRe
Temperatare] time cachin moisture R colour
Wi N P i bleaching| v jat Gs 1
NO. {2) BBEET“ &Ffer {c) {(br) | method | (%) ‘ (%) |ig/em?)| grade
Al 20 6.0 5.1 80 1 I 25,0 22 740 B
AZ 20 6.0 5.0 80 8 I 19.5 22 12923 B
A3 15 0 0 20 4 i1 85.2 22 278 B

1) \RISER--IR. TH: 2) BA 1 HEEEs G e%) 1.6m; TQ IT Al F R4 100me; 8)
NaOHZ, i KNI RARE 14) G Ea% ABCD Mg, A RTE(RAGEIEH, BEEA(SR MuEE, Of%
BT DA AR,

F1BBEE,SWMILETS LML, Y N 36.3%, GS Jy 278g/em?, F 6% NaOH
KIEBRAE 1R 3, HYABTREE 25.0%H 19.5%, i GS 4591 A3 749 #1
1223g/cm®, 27 3 /MR GS B8, BY B/5, BRI A Ml R R SR EH 5%,

(Z) AWS F

1, £ 78—80°C b, AARARAENAALAERLROHLE, Yk e
(Y) ezt 2R (GS) #4¥% [ 4%H 6%NaOH B AWS B, 7E 78—80°C [H ¥4k
HeWMILEARNRE, FIAEEHNTE 2 ME 1B 2,

F2ME 1.2 3EH, (D4%H 6% NaOH fy AWS #iifE 78—80°CAAB GIEILE,
HEn GS WA Lot 408 2 it EARRRA, TEHERNANERLTEB TR,
4% NaOH BIBURE 6% MBI, H GS BRAR 1010g/em?, (2) FENYES 1
BHE.UBZES TR, 3 PERARME, REREAER. BHOREEE, ~RBE. (3OR
B, 6% NaOH GElf 4% K. N TREWORER B, %7 1—3%NaOH i
AWS BRSERT TER,FIBEBEATE S H.

FIHBWUHN. (D 1-3%NaOH By AWS ¥ 78—80°CANER J¥L, BRE A9 GS
o 2 20 2 ) (6] 088 i fF o, i 3% NaOH b8 3 D E RN BHEE, (OEE
BEFE 2B DI R AR 2 A DA TF H3R R, 1% NaOH 4b 7 1 /hA % 3 GS R B 120g/
em®, (3)FERRY BERTE AU IN T T M, HBKN A 33.3%, SASBAL TN A3 ML, 1
P A3 B 942,
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R2 AWS B 78—80°C FRILEH G SHNET RN Y HRA 65 HRW
Table 2 Effect of time on yield and gel strength of agar from G.
tenuistipitata treated with AWS solution at 78-80°C

w =|® E| T6EE oA OB A m ok 4w e &
" X0 = | Weight o = time | bleaching Y moistare GS Colour
I 1] 2
{g) Telore After {hr) method (%) (%) |(g/cm?®) grade
D1 15 4.0 2.0 1 II 6.0 21 883 B
b2 15 4.0 2.0 2 I a2.7 21 1010 B
D3 15 4.0 2.0 3 II 20.0 21 045 B
D4 15 4,0 2.0 4 1I 30,7 21 292 B
D5 15 4,0 2.0 B II 1.3 21 862 B
F1 16 6.0 8.4 1 11 34.0 21 741 B
L2 15 6.0 3.8 2 I 30.7 21 945 A
Ii3 15 6.0 3.8 3 11 26.6 21 030 A
E4 15 6.0 3.6 4 11 28.7 21 035 A-
It6 i5 6.0 4.0 b I 81.3 21 850 A-
1000 100
B0 B0
g g00 v 60F
E >
Y400 10
S )
200 200
y R ' E 1 y 1
0 5 4 & i) 1 3 4 5
Bt hr e

Affah o

B 1 78— 80CHMAENMSBENIXR
.4 NaOH %% A6%NaOH ¥y
Fig. 1.
of agar when (. tenuistipitaia was treated
with AWS solution at 78-80°0

Relation between time and gel strength

B2 73—80CHEBMENES™RAXR

4 NaOH Bt ABZNaOH yriy
Fig. 2. Relation between time and yield
of agar when G. texuistipitata vas treated
with AWS solution at 78-80*C

EoF 23 NWERTLIEN, £ 78—80°CH AWS B AWML, Kk
BELL 3—42% B EM 2—3 /D IR,
2, AWS B A 78—80°CREFINMALBEGEE BRTAWBEILE N, RN
FRETER.BEILSHPWAZILE , HERDE 4
A WMFERED], BRILE (kK 30.5%) K 6%NaOH oy AWS Baabs 3 /af,
HE B AR E) 866g/em?() NaClO, HEIRHD, 3N 18. 5B CEREMRAKEL 20%
MY 5 20.6%)s BITILECEAREL 203 Bl 6%N20H ) AWS BkALHE 2 /4
Bt, 3 GS % 593g/em*(NaClO JEAFD, YN 41.6%,
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#3 H78—80°CH1-—-3%NaOH py AWS BRMESATE, EBRATK Y HEE 65
Table 3 Yield and gel strength of agar from G. tenuistipitata treated
with AWS solution containing 1-32; NaOH at 78-80°C

a w|E m[ % WO E e | oy [k almopie B

NO. elght - = tlﬁne bleaching % mmgfure (€2) , 0010(;11:

(2) Rotore | Afer (br) | wmethad ¢ (%) | g/fem?)] grade
E1 20 1.0 1 T — - <120 C
F2 15 1.0 0.8 1 I 42.0 at 28n 4]
I3 16 2.0 0.7 2 II 38.3 21 642 D
w4 16 2.0 0.8 3 X 33.3 21 705 c
F& 15 8.0 1.8 1 11 28.6 o1 710 c
F6 16 5.0 1.3 2 II 23.3 21 714 4]
F7 15 3.0 1.8 '3 11 34.0 21 888 C

F4 EERMRTIEZ7S—80°0f AWS B BEER
Table 4 Results of treatment with AWS solution at 78-80°C on
G. tenuistipitatae collected from different places

- . T BFo@E) B =T i A I &
b= B Ji ﬂ' Weigh NHSH time | bleaching Y mojatare G g':llour
KO, material (2) {(22) {hr) mathod (%) (%) e/em?) grade
Bl (ﬁuidnf‘g) 20 6.0 8 i 188 = 500 ®
12 ;! 41 20 6.0 8 Mgl 19.5 7l bot:1 B

S ] (nidong) : . '

B3 { guidoli) =0 6.0 5 sy =0 A e ¢

b (gfanjia%g) (glé(.)g) 4,0 1 h5 21.0 2¢ 542 B
B % 800 ]

BS | Zhanjiang)| (F87.5) 6.0 2 wo+¥ #-8 2 o °

Bl BWIDTRNOHERS, ETRSEN 12.6%:2, FRILENLKES 30.5%, HERLKE.S, BIB6 &
B,

3, AWS Z@ A PR “HR"REZLHIER, $RHGEHRY HTH—F
ZEBEN AWS BHAEBABNH, RNAH—FZRTORR" (60°CEL) fIFR
(B0°CER) MERTEHTUE GS MY MM, H 5 RKRESHAHEE” M “PRK
MiE” #IT T, FHBERAMANESE 3.4, aEMEWTH, (1) & 6% NaOH
B AWS JBEHTE 631 2°0 MM AWML E S /DB, FIRBBR MK GS K 759g/em®, Y 3
39.3%, WiEHELENEMEK, HEREMK, (2) 6% NaOH fj AWS BRAER
(30°CEH) MBS 8 X, H GS b 8ldg/em’,Y 5 39.3%, WiSHER MATH
o, GS A ReE, Y ML ¢ REBER, N 47.3%, 14 KRR 2,0 40.6%, (3 E LR
TMEH T ABITLE, FARENARENRE. (O B & 2%/ 3% NaOH ) AWS
IFMAN B GOCAH LHILE, Bk 3% NaOH 43 9 XEGFH, MEMEE, DL
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Table 5 Effects on yleld and gel strength of agar from G. tenuistspitata
treted with AWS solntion at medium(63 + 2°C)and reom(30°C )temperatures
s = B 5 NaOHZ WoEle wlk 4le mle w
NO | Weight % = Temperature, time Y mmjf:ur@ a8 . Calour
. [H g 3 ! orada
(&) Bofors Afl:er (e (hr} tie) (%) tgfrm?) | grade
G, 15 6.0 - 6312 3 30.8 22 759 B
G, 15 6.0 -— 63%2 9 36.7 22 780 A-
Gy 18 6.0 8.1 63+ 2 18 28.8 22 716 A-
G, 15 6.0 -— G3+2 17 86.3 22 732 A
Gy 15 6.0 -— 63+ 2 21 26.0 z3 673 A
G, 15 6.0 —_ 63+ 2 25 32,0 2z 707 A~
H, ib 6.0 — 30 4K 47.3 22 608 A-
H, 15 8.0 -~ 30 6 4.5 a 700 A-
H, 15 6.0 8.4 30 8 9.8 29 814 A-
H 15 6.0 —_ 50 E{1] 34,7 22 738 A-
Hyg 15 6.0 — 80 12 37.3 28 739 B
H, 15 6.0 3.8 Bo 14 40.6 22 653 A-
1, 15 6.0 4.5 80 16 24.0 22 578 A-
I, 15 3.0 1.4 3 3 43,2 22 <190 ]
T, 15 8.0 1.2 80 6 89.3 28 <120 B
I 15 3.0 1.0 80 9 81.3 20 606 C
J. 15 2.0 1,2 80 3 80.7 22 <120 o=
Js 15 2,0 1.1 80 & A 23 =71720 -
T 15 2.0 1.1 30 a9 B8.0 22 2ae
Cy 15 40 46,4 27 105% 28.7 o2 421 C
C, 15 40 37.5 G2 24 h 48.0 21 631 A=

HREFEEEN I, O5N0H KERIERE 5.

&3

B s .

83+ 2°Cl 6% NaOH b,

W 5 RE R HXR

Fig. 3 Relation batween time and gel
strength and yield of agar when treabed

with AWS solution at 63 +2°'Q
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Fig. 4. Relation between time and gel
slrength and yield of agar when treaicd
with AWS solution at reom temperature(30°C).
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SFRBEER R, AWS BEk R 3—6%n NaOH B 7E 60°CBl b BB F M,
B RBE R ORR, LY 34 NaOH By . MGMILEyml, Bris s ik (R i iy
BKRHLE 200 1, FKMER) A GS KWy 278g /em® FFE) 759z /em’—1010g /em?,
BRTBRERBLEE M DR EEHE FIAEE. HEBEN&R Y, FMEELLX
AERNERER(EFERTATRA=A42Z— ), THSRBEHMUSER.

4, FRZGNHHERGYH GS 848w FREHHANSH—FEEFRARER Y M
GS wH PN, ROEXRPEEER TRERAMEARYN, HERFINE 6 F

F*6 THESHMNEEMN=EZY 165 {¥mn
Table 6. Effects of different bleaching agents on the yield and

gel strength of agar produced

& & _ 2 |yop| B B WA E &l x|k s|E 5le &
NO material | Weight 3 [Temperature] time bleachingd Y jmoisture GS Colour
) [ (% () days method {2 {%) [(g/em?)| grade
& W ) ,
X, (Hepu) 15 40 27 10 bl 33.3 22 400 D
s W ’
K; (Hepu) 15 440 27 10 BRI 28.7 22 421 c
K | oiniigy| 15 | 4 27 10 | x& | 483 )| == | esm | B
K, || 15 | 4 27 10 | my | sso | 22 | s | A

%6 WU, EHRAEET, ARERAFEHEF2NYBTHEARHES
#,1 GS WK,

5] {7

1. BAHEBRREENEREELRERID. BERAENBRSTMESRA
Ko

R M EWE 40 FREF TR HEY, 1956 FRAS BERBRS T EEMH
I LW (agarose) MBI (agaropectin) B RFAM L, BHIRIBRFARBA R D4 H
BRI 3,6~PIM-LL IR, MTBR AT LA O-6 bESHBRENIA fl
% 3,6-PI R -1 L% . WAL LR R AR, AR KRR B, Ree 1A
R BEEN G 3,6-WE-LL BB PP RERTRR, ERFESHREETE. B
R RSN R, MRERNTELIMH R,

2. WRLTE, FRPHERARES, SRTREFROBEME, AWS Bt
Bl LU S R, B TENS T 5K T2 REEE EXRFRA, BRE TK
SFHEES, AN ETRENE HE, 0 NaOH gER AR 0EE, Lg 3%
NaOH gy AWS B8O, WP NaOH gRIHE, RMET 111200k E R
(BRE O, BN EHARRAREE L@ 40%N0H,

BIERLHRGHRE S NaO WP HBARE, EREFRYBHEAELD, HIt,
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#m NaOH 75 K ¥ P IR B i — BB B R 3 T R T RO B A7 Faxd JBE I 9 3
HETMHIER.

AWS b — 2R, X8, BEMNT NaOH Mg, wAR TR R#
7o BE MBS E AT &, I —ER4 K4y, VT HE SR8 MK B I, M AR A A

3. WALE R, ¥R ARRAT BN HRB N RAEEAERAEN . BROBHE
BRI, SRAKILE T . RUKRELSRERNEE, SER&S TR,
Y 1 GS Fig, BB IRERBRM R, WA A 1%, HOb g S iE, LT
PEAZ , — M LB SR AR IR W AR, AR B T R IE Y .

4. BEFNTEN Y.GS M EaFESTBE, BIELTR S IR AN &, EHERAKE
T, RERPSEEMEB, MEFRFRY B, GEEW™E GS B, MAFEL2M, BF
B FORHESE A B NaClo, §H.,

5. i AWS BB B, X T TRENKER, BHAERTNRRRILE, TR
LB, W HA KRR, RREE, RREEREE TR, EWknREs,
ST, A FRAE, AR U AEEE BRER,

AWS BRIEAEF R T EME, A 5.

|5 #|
—| Ay |
EX
| pstimi | | B AWS g |
KE—
Fi—| [ Emvies |
[ | ]
K ge— EFEIREEY
EXE]
7K '
*— | | % wml—|® m|
(% x| [mEEE] |
EX)
[ |
|
| & |# &) | ERBA

|# ®l—® xl—[F #l—r &

B5 AWS BERAFLZHEA
Fig 5, The flow diagram of agar production technique with AWS method
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STUDIES ON A NEW METHOD IN PRODUCTION OF GRACILARIA
AGAR WITH DILUTE ALKALI TREATMENT

Wang Minghe
{ Zhanjiang Fisheries College)

ABSTRACT  This paper describes a new method in producing agar from Gracilaria
by treatment with dilute alkali prior to extraction. The raw material was treated with
an AWS solution containing 3-4% sodium hydroxide at a {emperature of 78-8¢°C for
3 hr or at a lower temperature for longer time, The yield and gel strength of the agar
produced were higher than those treated with usual conceniration of sodium hydroxide
solution.

KEY WORDS  Gracilaria, Agar, Alga process



