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Seasonal and Regional Variations of Agar Yield and
Properties of Tetrasporophytes and Gametophytes
in Korean Gracilaria verrucosa
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The effect of season, life stages and harvesting sites on the yield and properties of agars extracted from
Gracilaria verrucosa were determined. G. verrucosa were collected seasonally from November 2001 to
August 2002 at Cheongsapo and Boryong, Korea. The plants were sorted into the different life stages
(tetrasporophytes and gametophytes) and dried at 60°C. The yield, sulfate, protein, uronic acid and
3,6-anhydrogalactose of the agar were determined, and standard parameters of phy51ca1 quality were measured.
No differences were found in yield and properties of agars from the two different harvesting sites and
from life history phases. The yield of agar was maximum in summer (17.3-20.0%) and minimum in winter
(11.9-13.1%). Maximum gel strength occurred in winter when the agar yield and sulfate content were low.
Gel strength was negatively correlated with agar yield. Seasonal variations in agar yield and its quality
were discussed in a view to managing the exploitation of this resource.
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Fig. 1. Seasonal variations of seawater temperature at

Cheongsapo and Boryong in Korea.
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Fig. 2. Seasonal variations in carbohydrate (@), protein (V),
ash () and lipid () contents of tetrasporophytic (—) and
gametophytic (---) life stages of Gracilaria verrucosa
harvested at Cheongsapo (A) and Boryong (B) in Korea.
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Table 1. Yields and physical properties of agar obtained from different stages of Gracilaria verrucosa (T, Tetrasporophytes;

G, Gametophytes)

Harvest site Yield (%) Gel strength (g/cm?) Gelation temp () Melting temp (C)
and season T G T G T G T G
Cheongsapo
Autumnn 13.6 13.6 465.8 487.6 43.1 42.8 88.1 88.4
Winter 11.9 12.2 539.2 562.1 42.9 421 87.2 86.9
Spring 15.6 15.8 382.5 372.2 41.8 429 86.9 87.9
Summer 17.8 18.6 376.2 301.2 43.1 44.0 88.7 88.6
Boryong
Autumn 13.7 133 472.8 482.2 43.1 42.8 87.9 87.8
Winter 12.3 131 542.0 550.0 41.8 429 88.1 88.0
Spring 15.8 15.9 392.4 369.2 42.8 42.1 86.4 87.2
Summer 17.3 20.0 314.5 299.8 42.9 42.8 88.9 89.1
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Table 2. Chemical properties of agar obtained from Gracilaria verrucosa at Cheongsapo, Korea (T, Tetrasporophytes; G,

Gametophytes)
Autumn Winter Spring Summer
T G G T G T G
Carbohydrate (%) 771 72.8 739 741 74.9 73.9 75.3 751
Protein (%) 0.8 0.7 0.8 1.2 1.2 1.0 0.9 0.8
Sulfate (SO3Na%) 4.1 3.9 35 34 3.9 4.0 53 55
Uronic acid (%) 7.3 71 7.0 3.9 6.9 7.0 6.4 6.9
Component monosaccaride (%)
Galactose 35.6 35.8 41.9 43.1 39.1 40.2 41.5 43.2
Arabinose 0.3 0.3 04 04 0.3 0.4 0.3 0.3
3,6-anhydro galactose 497 50.6 424 44.8 41.8 446 46.8 47.0
6-O-methyl galactose 5.4 53 4.8 4.9 5.2 4.3 4.0 4.2
Xylose 1.0 1.0 0.9 0.7 0.3 0.3 0.5 0.5
Rhamnose 0.8 0.7 0.6 0.9 0.6 05 0.8 0.7
Mannose 1.4 1.0 1.6 1.2 0.8 0.7 1.2 1.1
Glucose 2.0 2.6 4.0 29 1.6 15 25 24

Table 3. Chemical properties of agar obtained from Gracilaria verrucosa at Boryong, Korea (T, Tetrasporophytes; G,

Gametophytes)
Autumn Winter Spring Summer
T G G T G T G
Carbohydrate (%) 75.1 73.1 75.8 79.9 72.0 75.3 76.5 76.6
Protein (%) 0.8 0.6 1.0 0.9 1.0 0.9 0.8 0.8
Sulfate (SO3Na%) 4.0 4.2 3.8 35 4.0 4.2 5.0 55
Uronic acid (%) 7.6 7.0 7.5 6.9 7.2 6.9 6.7 7.0
Component monosaccaride (%)
Galactose 36.0 36.4 43.7 441 441 454 425 43.9
Arabinose 0.3 0.3 04 04 04 0.3 04 0.3
3,6-anhydro galactose 52.8 52.7 43.9 454 459 48.1 47.5 46.8
6-0O-methyl galactose 56 5.6 4.7 4.7 5.8 4.5 4.1 4.1
Xylose 1.1 1.0 1.0 0.8 0.4 0.3 0.6 0.6
Rhamnose 0.9 0.9 0.7 0.7 0.8 0.7 0.9 0.8
Mannose 11 1.1 1.3 1.3 0.8 0.6 1.3 1.0
Glucose 2.2 2.0 4.3 2.7 1.8 1.6 2.7 25
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