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225ml 5% NaOH ,90°C 2h, 225ml 2. 25ml (
7% —8%) 0.5h, 25ml 0.3% HCl 0. 5h,
500ml, (7.84x 10'Pa) 2h, 8
100ml 0.5h, ,
15, 360ml 0.2%HCI( v/ v) 0. 5h,
400ml 32% NOH 5d
15 . 360ml 0.2%HCI(v/ v) 0.5h, (
, 2000)
1.2.2
1.5% (w/w) ,
( 1980)
1. 5% , (1983)
1.2.3
3, 6-
(1995) — BaCL  (Kawai et al, 1969) (Yaphe @ al, 1965) -
(Dubois e al, 1956)
1.2.4 !
“GNMR D,0,  Brucker DPX-400M
, 5mm 60°C "GNMR  (100.5926MHz) DMSO (39.4x
10°°) 0. 9s, 1, 0° (9 %)
R , KBr ., Niolet 510P  FEIR
2
2.1
1
Tab. 1 The agar yields of different extraction methods
o la 2a 3a 1b 2b 3b le 2 3¢
(%) 11.83 17.17 28.03 21. 40 40. 53 36.63 11. 17 16. 35 4.09
® 1.17 1. 08 3.97 1. 18 2.37 4.8 1.35 2.76 1.07
@ 1. 5 2. ;3 a. Gracilaria lemanejformis; b. Gelidium amansii ; c.
Porphyra haitanensis
@
1 , ,
45% 89%, 46%; ,
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16. 2%, 15.23%,
7.08%:; X ,
2.2
2.2.1
2 : , .
( 0. 4%, 2.0%, 1.9%);
(83 790Pa) (66 052Pa),
; .3 ( 89 180 —91 532Pa )
. (
90 160Pa ), ( 250 8Pa), (
7 154Pa)
2
Tab.2 The physical properties of agars extracted by different methods
) (Pa) (0) (0 2 (Pa) (0) (C)
la 91 532 34.5 99.0 3b 83 790 33.6 9%.9
2a 91 140 37.7 > 100 le 89 376 39.9 81.8
3a 66 052 33.8 93.9 2¢ 91 (42 37.8 87.6
1b 89 180 36.8 100. 1 3c? — — —
2b 90 94 35.0 99. 8
11 52, ;3. a. Gracilaria lemanejformis; b. Gelidium amansii ; c.
Paphyra haitanensis
2)
2.2.2
2 )
100°C, Falshaw (1999)
, ( 37.5C)
( 90 C)
2.3
2.3.1 ( 3
3 , .
, ( ) ; ,
( ) ; ;
( )
2.3.2 3,6- ( 3
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, 3,6- ( 36—
37%), 3,6- 3,6
- , 1% 42.52%  39.68% ;
, 2.78% 4.99%, ,
.3, 6- )
3
Tab.3 Results of chemical analysis of agarose extracted by different methods
(%) 07 (%) 3,6- (%) (%)
la 7. 88 3.49%1. 86 34.97%0. 8 100. 03£0.91
2a 6.90 3.76%0. 45 37.18%2.28 9.50%0. 68
3a 5. 84 3.92%1. 19 32.19%0.77 %.53%t1.23
1b 4.30 2.00%0. 55 36.32%0. 63 103. 20%0.79
2b 3.07 1.31%0. 34 37.41%0.26 103. 2t4.14
3b 5.37 224730, 40 36.34%0.67 106. 68 £2.80
le 597 3.2240. 26 £.52%0.33 103. 68 £1.58
2¢ 418 1.5940. 54 39. 68 0. 31 107.70%0.30
3¢ 12. 45 10. 19£0. 31 0.9710. 12 —
2.3.3 (3
(94. 53% —100. 03%)
, , , 99% —
109% , .
, 1 ( , 1996)
, [ 180n- 18(n-
1)]/180n , 180 , 18 ,n
(1967) , 45—
830 , , 0. 90 ,
89.55% —98. 3%
2.4
7 “GNMR IR
2.4.1 "GNMR
"GNMR  ( \

1997h)., > GNMR
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“GNMR ( , 1986; Ji 1988; Usov, 1983)
12
(Usov et d, 1980, 1991; Miller & al, 1997) B( Dais, 1982)
( )(Ji et al, 1988) " G-NMR ,
4 "GNMR
Tab.4 Results of BG-NMR spedroscopy
) (x10°°)
C, G G, G Cs Co
(1a) G 101. 17 68.86 80. 34 67.03 7. 94 59.69
A %. 71 68.86 78. 94 75.47 7412 67.74
(2a) G 101. 15 68.96 80. 00 66.91 7. 88 59.53
A %. 45 68.96 78. 96 75.24 4. 16 67.61
(3a) G 100. 65 68.33 7.91 66.57 7.50 59.23
A %. 25 68.33 7. 44 75.02 7.50 67.27
(1b) G 101. 53 69.17 80. 90 67.56 74. 39 60.20
A 97.21 69.17 .30 76.02 74.39 68.27
(3b) G 100. 56 68.25 7. 86 66.52 7. 41 59.17
A %. 18 68.25 .27 74.98 7.41 67.20
(1) G 101. 17 68.89 80. 35 67.07 74.05 59.71
A %. 76 68.89 .09 75.49 74. 05 67.68
G 72. 40 70.67
Cooan 57.75
(30) G 102. 32 69.75 82.05 68.66 75. 46 61.27
A 98. 22 69.75 80. 02 77.22 75.31 69.05
¢ 103. 58 70.04 81.08 69.05 75. 86 61.51
A 101. 23 70.04 0. 84 78.96 67. 48 67.21
G 73.56 71.77
Csoans 57.46
1) G. D- ;A 3,6- e D- A
I- (G 6- D- : Co oaia- D- 6
)
) )
(Usov et o, 1983; , 1986)
6— - D- - 3,6- - L- (6- )
6—
2.4.2 IR
R , 3, 6- (932em ')
0i (1250 —1255cm )
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(1532 —1537am” '), ,
92a ' 3,6- ,
) 39 6_ ’
,1255an™ " , ,
, , 816cm ™' (6505 )
3
3.1 3 , ,
88 200Pa | , 1988)
3.2 (83 790Pa)
3.3 , ,
3.4 Guiseley 1970
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13 '
G-NMR ,
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COMPARATIVE RESEARCH ON THE STRUCTURES AND PHYSICAL-
CHEMICAL PROPERTIES OF AGARS FROM SEVERAL AGAROPHYTA

WANG Lu, LIU Li, WANG YarMei, YUAN Quan-Yun , LI Zh+En, XU ZuHong
(Institute f Oceanology, The Chinese Academy o Sciences, Qingdao, 266071)
"( Qingdao Marine Fisheries Comparation, Qingdao, 266001)

Agars were extracted from Gracilaria lemanejformis, Gelidium anansi, Porphyra haitanensis and Ahnfeltia sp.
by different methods. In order to provide some theoretic guidance for preparing high quality agars suitable for different
usages, comparative studies on their structures and physico- chemical properties are carried out.

The results show that the main constituent of each sample is unsubstituted agarose. Gelling temperature is affect
ed by the location and quantity of OCH3 substiuent. The three economic agarwphyta in China are all high qualiy re-
sources of agar. Before extraction, the alkali pretreament is unnecessary for Gelidium anansii, but it & essential for
Pomphyra haitanensis and Gracilaria lemanejformis. Interms of the ash and sulfate content, agar from Gelidiun aman-
st is better than from Porphyra haitanensis, with the latter being is better than from Gracilaria lemaney ormis .
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