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Optimization of rapid liquefaction process of kelp and its products analysis
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Abstract: Kelp liquefaction rate as technical index. by biological enz-
ymolysis technology, the enzymatic hydrolysis conditions were opti-
mized, such as granularity, substrate concentration, reaction tem-
perature, reaction time and pH, and the monosaccharide composition
and oligosaccharide polymerization degree of kelp enzymatic hydroly-
sate were also analyzed separately by the high performance liquid
chromatography (HPLC) and high performance gel permeation chro-
matography (HPGPC). The result suggested that the optimum con-
ditions of rapid liquefaction of kelp were as followed: the size of raw
material 100 mesh, the ratio of material to liquid 1 : 12 (g/mL).,
pH 8, reaction temperature 50, and reaction time 12 h. Under this

condition, the liquefaction rate of kelp could reach to 71%. Analysis
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results of monosaccharide composition and oligosaccharide polymeri-
zation degree of kelp enzyme solution: the contents of non saccharide
impurities, oligosaccharides and monosaccharides were 54.8% . 18
9%, 27.2%, respectively, in the dry matter of kelp enzymolysis lig-
uid; the content of oligosaccharide above 6 sugar were larger than 3
~6 suger; the content of uronic acid was the highest in monosaccha-
ride. In this paper, the kelp enzyme solution has the advantages of
simple process, convenient operation, high enzymolysis efficiency,
and small molecular substances degraded from large molecules are
more conducive absorption to animal and plant. The method expand
the application field of kelp enzyme solution.

Keywords: kelp; rapid liquefaction; high performance liquid chroma-
tography (HPLC)
phy (HPGPC)
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Figure 3 Effect of reaction temperature on the

liquefaction rate of kelp
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Table 1  Factors and levels in the orthogonal test of kelp

rapid liquefaction process L, (3")

KV A RRRE/C BpH C S I i ] /b
1 45 7.0 8
2 50 8.0 10
3 55 9.0 12
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Table 2 Results on orthogonal test of kelp rapid

liquefaction process

iR = A B C =H WA %
1 1 1 1 1 57
2 1 2 2 2 64
3 1 3 3 3 58
1 2 1 2 3 62
5 2 2 3 1 71
6 2 3 1 2 58
7 3 1 3 2 57
8 3 2 1 3 60
9 3 3 2 1 53
""" K.  59.67 58.67 5833 6033
K, 63.67 65.00 59.67 59.67
K 56.67  56.33  62.00  60.00
R 7.00 8.67 3.67 0.66
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Table 3 Variance analysis of the orthogonal test relating to

kelp rapid liquefaction process

SR FITA ER:i); s 05 # F 14
A 74.00 2 37.00 111~
B 120.67 2 60.33 181~
C 20.67 2 10.33 31
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Figure 6 High performance gel permeation chromatography
analysis of kelp enzyme solution
6007 12513
3
a0t
X g
N«
Xg 4.487 31.537 38.730
2 20133 219635 1 4ala1.720
= 124,020, |33 -
20 30 40 45
I i)
Time/min

B 7 kA B AR RAE S AT AT A B BUR A8 & 5 AT
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