FOOD & MACHINERY

DOIL:10.13652/.spjx.1003.5788.2023.80242

E0EE 128 BE 2668 | 2023412 A | RAESHIM

[X#%5 ] 1003-5788(2023)12-0171-08

BREEENE SEERN ota FRIRIZMHK

Optimization of extraction technology of lota carrageenan

by ultrasonic wave combined with enzyme
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Abstract: Objective: This study focused on optimizing the Iota
carrageenan extraction process and improving lota carrageenan
yield. Methods: Iota carrageenan was extracted from Eucheuma
spinulosa by ultrasonic-assisted complex enzyme technology.
Through single factor and orthogonal experiments, the optimum
ratio of complex enzymes (cellulase, hemicellulose and papain)
and enzymatic hydrolysis conditions of complex enzymes were
Then,

first determined. the optimum ultrasonic treatment

conditions were determined. Finally, the boiling process
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conditions were optimized. Results: The optimal compound
enzyme ratios were cellulase of 0.50% , hemicellulase of 1.25%
and papain of 0.20%. The optimal enzymolysis conditions were as
follows: enzymolysis at 60 C and pH 5.5 for 2.5 h, with
enzymolysis material-liquid ratio at 1 ¢ 30 (g/mL). The best
ultrasonic treatment process was ultrasonic power of 350 W,
treated at 40 °C for 25 min. The best boiling process was using
0.04% sodium hexametaphosphate (SHMP) , boiling at 90 °C for
3 h. Conclusion: Under the control of the optimal process conditions,
Tota carrageenan can reach a high extraction yield as 47.17 %.
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Figure 1 Effects of enzyme dosages on lota carrageenan

viscosity, gel strength and yield

et
2.1.2 IEZIREA R TE R R U R 6
IEZZ B0 A PR R AR DL 1, KB 45 5 L3k 2,

SRPR A MR 200 7 i 28 P R OB R R A — S R

1 EABERLEETRBERKAFER
Table 1 Factors and levels of orthogonal experiment of
compound enzyme dosages %
K AFHRRM  BRFRERM CANEH
1 0.25 1.25 0.15
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Table 2 Orthogonal experimental results of complex enzyme dosages
K5 A B C TEE/ Y B/ (mPa s s) BERERE /(g cm™?)
1 1 1 1 32.38 171.67 49.87
2 1 2 2 34.20 175.00 49.81
3 1 3 3 32.47 173.67 48.99
4 2 1 2 34.66 173.00 49.26
5 2 2 3 33.47 175.67 48.33
6 2 3 1 32.89 173.00 46.42
7 3 1 3 32.84 172.00 47.23
8 3 2 1 30.21 173.00 47.79
9 3 3 2 30.04 185.33 45.44
R 33.02 33.29 8183

ko 33.67 32.63 32.97

k3 31.03 31.80 32.93

R 2.64 1.49 1.10
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Effects of enzymatic hydrolysis conditions on lota carrageenan viscosity, gel strength and yield
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Table 3 Factors and levels of orthogonal experiment of

enzymatic hydrolysis conditions
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Table 4 Orthogonal experimental results of enzymatic hydrolysis conditions
RS A B C D FER/Y FiE/(mPacs) BERIRE /(g em™?)
1 1 1 1 1 33.67 168.00 46.53
2 1 2 2 2 35.48 171.33 48.00
3 1 3 3 3 36.43 174.00 49.64
4 2 1 2 3 36.80 165.67 46.61
5 2 2 3 1 38.09 172.67 48.68
6 2 3 1 2 40.22 184.00 49.40
7 3 1 3 2 42.03 168.67 47.20
8 3 2 1 3 40.84 173.00 48.33
9 3 3 2 1 11.71 183.33 47.39
ok 35.19 3750 38.24 T8z
ko 38.37 38.14 38.00 39.24
ks 41.53 39.45 38.85 38.02
R 6.33 1.95 0.61 1.22
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Figure 3

Effects of ultrasonic conditions on viscosity,

gel strength and yield of lota carrageenan
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Table 5 Factors and levels of orthogonal experiment

of ultrasonic conditions
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2 400 20 40
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Table 6 Orthogonal experimental results of ultrasonic conditions

N s A B C JRE/ Y B/ (mPa - s) BEAREREE /(g em D)
1 1 1 1 43.09 169.67 47.69
2 1 2 2 43.11 171.33 48.34
3 1 3 3 44.18 167.33 47.62
4 2 1 2 43.08 170.33 48.38
5 2 2 3 41.86 165.33 48.52
6 2 3 1 43.02 168.00 47.30
7 3 1 3 41.01 161.33 46.38
8 3 2 1 40.99 161.67 45.99
9 3 3 2 41.35 159.67 44.65
T 3.6 4239 4237

ko 42.65 41.99 42.51

ks 41.12 42.85 42.35

R 2.34 0.86 0.16
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Table 7 Factors and levels of orthogonal experiment

of extraction conditions

K AZRIEE/C BSHMP Hini/% C EREE/h

1 70 0.02 3.0
2 80 0.03 4.0
3 90 0.04 5.0

8 n L3 AR ZE X Tota 45 57 77 R B £ IR
5T J A 7. e 18 B = SHMP 8 i £ > 38 e s 1], 200 185 I
oK - 20 A & IR 90 °C, SHMP IR I 0.04% , & e
W] 3 ho 48 9% 4% 14 28 47 56 3F 52 50, Tota & $7 i 7= 3R R
47.17% BHE N 167.37 mPa « s, BEIRE K 43.79 g/cm’, M
6 R B 5 oA 30.47 Y0 AHER TSR A A A 4R 56 P
TR ik B i R R A 3 A A, R BT 56 T I 1 IR
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25 min, R EE 40 C s AR 90 °C L it 85 R 44 5 in

®8 EBERIZEXREER

Table 8 Orthogonal experimental results of extraction conditions

R A B C FER/ Y BiEE/(mPa-.s) BEMCHREE/(g e cm )
1 1 1 1 43.70 161.67 47.10
2 1 2 2 43.55 164.00 46.87
3 1 3 3 44.61 156.00 43.31
4 2 1 2 43.71 165.33 47.13
5 2 2 3 44.62 163.00 46.35
6 2 3 1 46.63 161.67 44.01
7 3 1 3 45.80 159.00 43.88
8 3 2 1 45.61 163.00 42.38
9 3 3 2 46.57 162.33 39.79
T 43.95  4dd0 4531

ks 44.99 4459 44.61

ks 45.99  45.94  45.01

R 2.04 1.53 0.30
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