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Tab. 2 The estimated and actual results of orthogonal rotation combination test

© X 1 (%) (h) (mg/g) (mg/g) (mg/g)
1 50(1) 40(1) 25(1) 2.5(1) 4.2287 4.3648 -0.1361
2 50(1) 40(1) 25(1) 1.5(-1) 4.6652 4.7909 -0.1257
3 50(1) 40(1) 15(-1) 2.5(1) 3.7315 3.9346 -0.2031
4 50(1) 40(1) 15(-1) 1.5(-1) 4.283 4.4178 —0.1348
5 50(1) 20(-1) 25(1) 2.5(1) 3.8181 3.9567 -0.1386
6 50(1) 20(-1) 25(1) 1.5(-1) 4.4403 4.5024 -0.0621
7 50(1) 20(-1) 15(-1) 2.5(1) 3.4991 3.6588 -0.1597
8 50(-1) 20(-1) 15(=1) 1.5(-1) 4.1181 42617 —0.1436
9 40(-1) 40(1) 25(1) 2.5(1) 3.9292 4.0436 —0.1144
10 40(-1) 40(1) 25(1) 1.5(-1) 4.0467 4.1197 ~0.0730
11 40(-1) 40(1) 15(-1) 2.5(1) 3.4517 3.6222 -0.1705
12 40(-1) 40(1) 15(-1) 1.5(-1) 3.6361 3.7555 —0.1194
13 40(-1) 20(-1) 25(1) 2.5(1) 3.6551 3.7529 -0.0978
14 40(-1) 20(-1) 25(1) 1.5(-1) 3.8939 3.9487 —0.0548
15 40(-1) 20(-1) 15(-1) 2.5(1) 3.3316 3.4639 -0.1323
16 40(-1) 20(-1) 15(-1) 1.5(-1) 3.6203 3.7168 —0.0965
17 55(2) 30(0) 20(0) 2(0) 4.4207 4.1142 0.3065
18 35(-2) 30(0) 20(0) 2(0) 3.4321 3.2481 0.1840
19 45(0) 50(2) 20(0) 2(0) 4.6431 4.3499 0.2932
20 45(0) 10(-2) 20(0) 2(0) 4.1004 3.903 0.1974
21 45(0) 30(0) 30(2) 2(0) 45174 4.3615 0.1559
22 45(0) 30(0) 10(-2) 2(0) 4.0341 3.6994 0.3347
23 45(0) 30(0) 20(0) 3(2) 42312 3.9003 0.3309
24 45(0) 30(0) 20(0) 1(-2) 4.7389 4.5792 0.1597
25 45(0) 30(0) 20(0) 2(0) 4.7682 4.7575 0.0107
26 45(0) 30(0) 20(0) 2(0) 4.7858 4.7575 0.0283
27 45(0) 30(0) 20(0) 2(0) 4.7582 4.7575 0.0007
28 45(0) 30(0) 20(0) 2(0) 4.8013 4.7575 0.0438
29 45(0) 30(0) 20(0) 2(0) 48113 4.7575 0.0538
30 45(0) 30(0) 20(0) 2(0) 4.7432 4.7575 -0.0143
31 45(0) 30(0) 20(0) 2(0) 4.7882 47575 0.0307
32 45(0) 30(0) 20(0) 2(0) 4.7258 4.7575 —0.0317
33 45(0) 30(0) 20(0) 2(0) 4.7482 4.7575 -0.0093
34 45(0) 30(0) 20(0) 2(0) 47558 47575 ~0.0017
35 45(0) 30(0) 20(0) 2(0) 4.6982 47575 -0.0593
36 45(0) 30(0) 20(0) 2(0) 4.7058 47575 -0.0517
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Tab. 3 Variance analysis of regression equation

F P
X1 1.1252 1 1.1252 29.4517 <0.0001
X2 0.2995 1 0.2995 7.8391 0.0107
X3 0.6575 1 0.6575 17.2099 0.0005
X4 0.6916 1 0.6916 18.1014 0.0004
X1X1 2.3173 1 2.3173 60.6541 <0.0001
X1X2 0.0138 1 0.0138 0.3614 0.5542
X1X3 0.0001 1 0.0001 0.0021 0.9643
X1X4 0.1225 1 0.1225 3.2055 0.0878
X2X2 0.7964 1 0.7964 20.8468 0.0002
X2X3 0.0175 1 0.0175 0.4581 0.5059
X2X4 0.0143 1 0.0143 0.3750 0.5469
X3X3 1.0572 1 1.0572 27.6720 <0.0001
X3X4 0.0033 1 0.0033 0.0855 0.7729
X4X4 0.5361 1 0.5361 14.0331 0.0012
7.6522 14 0.5466 14.3067 <0.0001
2.7737 4 0.6934 18.1505 <0.0001
4.7071 4 1.1768 30.8015 <0.0001
0.1714 4 0.0429 1.1219 0.3728
0.0142 10 0.0014 0.0371 0.9665
0.7881 11 0.0716 1.8754
0.8023 21 0.0382
2.2 ARAEE ,
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Abstract: The constitutes of mycosporine-like amino acids (MAAs) in the Gracilariaceae were analyzed with
HPLC, and the response surface method was used for modification of MAAs extraction. According to the theory of
the orthogonal rotation combination experiment design, four factors and five levels of response surface was used to
model the reaction. The factors’ affection and the optimal reaction conditions were analyzed. The results showed
that the main constituent of MAAs is porphyra-334. The extraction temperature and time, methanol concentration
and the ratio of liquid to solid are the significant factors affecting the extraction of MAAs. A well-fitting quadratic
polynomial regression model for the degree of MAAs was established after regression analysis with backward
elimination and verified by a test. The optimal conditions are: the extraction temperature is 48.12°C; the extraction
time is 1.85 h; the ratio of liquid to solid is 34:1 (mL:g), the methanol concentration is 25%. The estimated best
MAAs extraction rate is 4.943 mg/g, and the actual extraction rate is 4.893 mg/g and they matches well with each

other. Thereby the good accuracy of the response surface regression model has been verified.
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