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Optimization of processing techniques for Enteromorpha prolifera
dried fish floss by response surface analysis
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ABSTRACT Taking fresh Enteromorpha proli fera and Pseudosciaena polyactis as raw ma-
terials, effects of pretreatment, seasoning and frying on the production of E. prolifera dried
fish floss were studied. Through the orthogonal design and sensory evaluation, the best flavor-
ing formula for the pressurization of P. polyactis was established as 3. 0% salt, 0. 8% monoso-
dium glutamate, 2. 0% white sugar, 1. 0% cooking wine and P. polyactis beating time was de-
termined as 4 min. The frying conditions were optimized by response surface analysis. The opti-
mum conditions were as follows: weight ratio of surimi to E. prolifera powder 3. 85 : 1, initial
frying time 14. 2min and crisp-frying time 41. 5 min. The final product with special flavor and
rich nutrition suggested that it is a new technique for the deep processing of both E. prolifera
and P. polyactis.
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Table 1 Factors and levels of orthogonal test Table 2 Factors and levels of RSM analysis
A b ¢ D 0 R Lty b Bk
K F Ui Sk B K e . . Ny .
i . . . . Surimi * Initial {rying Crisp-frying
Levels Salt( %) Monosodium White sugar Cooking Levels E Lif d time(min) time(min)
Sa R wder ime(min ime(min
) 0 glutamate( %) (%) wine( %) procifera powde ¢ ¢
1 2.5 0.6 1.5 0.5 1 3+ 1 10 35
2 3.0 0.8 2.0 0.8 2 41 15 40
3 3.9 1.0 2.5 1.0 3 5:1 20 45
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Table 3 Results of orthogonal test

R . TR JHR fief Sy
Experiment number A b ¢ P No fishiness Saltiness Fragrance Total score

1 1 1 1 1 25 20 36 81
2 1 2 2 2 24 26 36 86
3 1 3 3 3 22 25 32 79
4 2 1 2 3 26 28 36 90
5 2 2 3 1 24 26 35 85
6 2 3 1 2 28 26 32 86
7 3 1 3 2 26 23 30 79
8 3 2 1 3 24 25 35 84
9 3 3 2 1 22 22 32 76
K, 246 250 251 242
K, 261 255 252 251

239 241 243 253

22 14 9 11

2 KWERDW

2.1 EXHKBERSH

LR TP S R 220 BT RE 7R GR 3) .4 R BRI AE ] A>B> D> C, /I £k 780 5 0 51 4k B/
A 0 A KUK 52 i) i A LR MORS RHI L BB B0 IR i ALK RS A B, G Dy R R WS N &
3.0%0 G 0. 820, FIKE 2. 0% BHE 1. 0% . /INE AL £ 58 H R XU 36 31 fe £



w18 1T P 4 S 25 0 25 € 000 T T 2 s

2.2 M & ITH kT 4322 4l
NERBITRAALE M2 £ 4 NEEEIT IR E X & ROR R 500

R £ b L OB J R 5 L /s 2 Table 4 Effects of different beating time on {lavor of Pseudosciaena polyactis
e AR AT TR o R B R R — 2 B R 505 e y—

BE. AT L K A R A P AP Product flavor

LI i O .5 254156 i 1 P TP T ewpeyeyre

i P K L A A5 I : o mmn e

7= b B A D . /DN RAE BT 3 5 BRI I A L D B

X 77 i AU 5 1 DL 3% 4
28BS AR B T IR E] 2 4 min A5 21 04 £ B8 RN B, A — i A IELIREJEE . O TOUAR BRS04 /N B AE £ B
S R RE S T L AR i

2.3 WEEMRNIIZHMMEEERSH

2.3.1 va @R
% 5 Box-Bohnken i it 75 58 R W 57 {5 45
Table 5 Box-Bohnken design and results of RSM

R fEE + WE M WIKS I 8] (min) J K I 8] Cmin) JE 4
Experiment number Surimi ¢ E. prolifera powder Initial frying time Crisp-frying time Sensory score
1 3 15 35 80
2 3 10 40 80
3 4 15 40 93
4 4 10 35 70
5 4 15 40 93
6 5 10 40 70
7 4 15 40 95
8 4 15 40 93
9 4 20 35 75
10 5 15 45 80
11 4 20 45 72
12 S 15 35 70
13 5 20 40 68
14 4 15 40 95
15 4 10 45 85
16 3 20 40 70
17 3 15 45 83
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Table 6 Analysis of variance
A 5 AR A 75 Y307 FE P1H . E
Source df Sum of squares Mean square F value P value Significance
15 %1 Model 9 178.72 19. 86 177.45 < 0.000 1 o
A 1 78.12 78.12 77.57 < 0.000 1 o
B 1 50. 00 50. 00 49. 65 0.000 2 *
C 1 78.13 78.13 77.57 < 0.000 1 o
AB 1 16. 00 16. 00 15. 89 0.005 3 *
AC 1 12.25 12.25 12.16 0.010 2 *
BC 1 81. 00 81. 00 80.43 < 0.000 1 o
A? 1 382.00 382.00 379. 29 < 0.000 1 o
B? 1 634. 42 634.42 629.92 < 0.000 1 o
Cc? 1 152. 84 152. 84 151.76 < 0.000 1 o
7 2% Residual 7 1.01 0.14
eI Lack of fit 3 0.75 0.25 0.62 0.635 6
#fi % 2% Pure error 4 1.2 0.3
B Cor total 16 1615.53

TE:P<C0.000 1 e B2 KRR s P<K0. 05 g 3% 1" R8s P>0. 05 A B3
Note; P<C0. 000 1, * * means highly significant difference; P<C0. 05, * means significant difference; P=>0. 05,no significant difference
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Fig. 2 Impact of weight ratio of surimi to E. prolifera
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Fig. 1 Impact of weight ratio of surimi to E. prolifera
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