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Effects of Dialysis and Various Drying Methods on Physical
Properties of Alginates Prepared from Sea Tangle,
Laminaria japonica

Yeong Seon LiM and Byeong Jin You*
Department of Food science, Kangnung National University,
Gangnung 210-702, Korea

To investigate the physical properties of sea tangle (Laminaria japonica) alginates, extracted by the Mexican
process, the effects of extracting time and drying methods on intrinsic viscosities, MWs and DPs of alginates
were examined. The MWs of alginates before and after dialysis decreased with increase of extracting time.
The MWs before dialysis were lower than those after dialysis. The ash contents before dialysis decreased
with increase of extracting time. After dialysis the ash contents of the alginates showed 10.4-10.9% of
those, which were little affected by extracting time. In the ash composition after dialysis, the sodium content
was 4.4 g/100 g, 90% of total ash content. The ash contents, the intrinsic viscosities, the average molecular
weight and the DPs of the alginates dried by AD before dialysis were higher than those by VF. The
ash and uronic acid contents of alginates after dialysis showed 10.6-10.9% and 88.1-88.9%, respectively.
But the intrinsic viscosities, the MWs and DPs of the alginates after dialysis gradually decreased by following
dry methods. The decreased order was ADAD, ADVF, VFAD, VFVEF. The coefficient of determination
between MWs and DPs in the alginates having more than 300 kDa was 0.999. ‘
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Table 1. Molecular weights of alginates prepared by various extracting times

Extracting time (hr) Dialysis Intrinsic viscosity (dL/g) MW (kDa) MW ratio’ (%)
f f
o e e
h h
e g L

'The MW ratio expressed the percent (%) ratio of MW before dialysis to MW after dialysis.
?All data (mean+SE of dry basis with five replications) with difference superscripts are significantly difference at p<0.05.
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Table 2. Physical characteristics of alginates prepared by various extracting times

Extracting time (hr) Dialysis Ash (%) Uronic acid (%) DP'

15 before 35.1£0.4% 64.30.8° 2,158+15°

' after 10.9+0.1° 88.50.8° 12,292+73°

30 before 34.3+0.3° 65.2+0.5° 1,446+22"

: after 10.8+0.1° 88.410.3 10,400+36°

6.0 before 33.9+0.5° 65.8+0.6™ 1,106649

: after 10.4+0.4° 88.7+0.7° 8,870+81°

12.0 before 32.610.3° 67.240.3° 570+35"

' after 10.9+0.2° 88.30.7° 4,824+47°

The DP indicates was expressed the ratio of reducing sugar content (g/100 g) to uronic acid content (g/100 g).
’All data (mean+SE of dry basis with five replications) with difference superscripts are significantly difference at p<0.05.

Table 3. The content of minerals in alginates extracted for 6 hr at 60C

(%, dry basis)

Dialysis Sodium Potassium Calcium Magnesium Ash content
before 24.1+0.6 (71.1)" 5.540.3 (16.2)° 3.3+0.4 (9.7) 0.6£0.1 (1.8)° 33.9+0.5 (100.0)
after 9.4+0.7 (90.4)° 0.620.1 ( 5.8)° 0.3+0.0 (2.9)° <0.05 (<0.5)° 10.4+0.4 (100.0)

All superscripts in horizontal column (meantSE with five replications) are significantly difference at p<0.05.
'"The numbers (%) of parenthesis were expressed the ratio of each mineral content to total content.
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Table 4. Characteristics of alginates prepared for 6 hours by various drying methods and purifying conditions

Drying method Ash Uronic acid Intrinsic viscosity DP MW MW ratio’
before dialysis  after dialysis (%) (%) (dL/g) (kDa) (%)
AD? - 33.940.5" 65.8+0.6" 474120° 1,106164° 215+12° 7
VF* - 47.8+0.3° 51.30.6° 73t 4 170212 33t 2f -
AD VF 10.9+0.3° 88.9+0.4° 2,208+32° 8,870+81° 1,721+16° 12.5+0.8°
AD AD 10.6+0.2° 88.1£0.3° 6,629+26° 15,464+87°  3,000+17° 7.2+0.5°
VF VF 10.6+0.3° 88.7+0.6° 502+ 8° 1,774236° 3441 7° 9.610.6°
VF AD 10.840.2° 88.2+0.7° 1,365+91° 4,813156° 934+11° 3.520.3°

The MW ratio expressed the percent (%) ratio of MW before dialysis to MW after dialysis.
*All data (meantSE of dry basis with five replications) with difference superscripts in vertical column are significantly

dlfference at p<0.05.

*Air flow rate was 2.0 m/sec, air temperature was 35C in air drying.
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Fig. 1. Changes of apparent viscosity in alginates prepared

by various drying methods.

e Air drying before d1alys1s (AD):
y=5.797 exp (7.305x), r 2=0.998

o Vacuum freeze drying before dialysis (VF):
y=4.941 exp (5.990x), 1’=0.994

v Air drying before dialysis, vacuum freeze drying after
dialysis (ADVF):
y=20.032 exp (8.441x), 1’=0.999

v Air drying before dialysis, alr drying after dialysis (ADAD):
y=33.876 exp (8.512x), r ’=0.999

m Vacuum freeze drying before dialysis, vacuum freeze
drying after dialysis (VFVF)
y=6.743 exp (7.631x), r ’=0.999

0 Vacuum freeze drying before dialysis, air drying after
dialysis (VFAD):
y=11.556 exp (8.202x), r *=0.999
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*Freeze drying.
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3500

O Before dialysis
- MW = 0.194 (DP) + 0.013, 7 = 0.999
@ After dialysis

2800 | MW = 0.194 (DP) + 0.018, ¥ = 0.999
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Fig. 2. Relationship between of DP and MW in alginates
prepared with various extracting time and by various drying
method.
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