136

FOOD & MACHINERY FAEETH BE297H | 202657 A | ARSHIM

DOI:10.13652/j.spjx.1003.5788.2025.80565

MRBZEFRRIZAUREEHLERAR

Tk K & #HlAkER MRA KEHK B &
CFUIRE K2 T 250, B 79T 810000)

WE: (BN LEEED A RA KL pHA BERE BEN ARt R ZORARRGBw [ FEIRNLR
X B §F ik F AR 4F, AR Box-Behnkeni& it B @ X3, AL EE G M RBREABF, AL LA EFTORERRIEL S
K HFMEREFGOEARER —BEH ALRURASEER [ERIR AL EFEGRR I L 4485 pH 10.54, 5
7B JE 51 °C, A B 1] 2.1 h, AR b 1:206 (g/mL) , sb5e 4 T E R AP IE H 52.98%, 50 Caf, & E &K G R ehHF K
FhFUFTANRI; S EERORESHN 0.6%Hf,%ztff,zﬁéﬁ;@rriuo%)ﬁwf@iﬂéi‘&(m.s%)ﬁut'rat(@%)ﬁw
SLAAL E M (66%) KB K, My RN, BEF QN ZREMALR-ITEH E(26.79%), 25 R A B 32.94%,
KEABRE3952%  [HiR IR AW ERZRORRIEZTEZRSGEARLIRE,

KR AR LRGN 0 @R e R

Extraction process optimization of Dunaliella spp. protein

and its physicochemical properties
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Abstract: [ Objective] Using Dunaliella spp. powder as the raw material, to explore the effect of pH value, alkali dissolution temperature,
alkali dissolution time, and solid-liquid ratio on Dunaliella spp protein extraction. [ Methods] The optimal conditions are screened by
single-factor experiments. Response surface experiments are designed by the Box-Behnken method to determine the optimal extraction
process parameters for Dunaliella spp. protein with the Dunaliella spp. protein extraction rate as the indicator. Additionally, the group
composition, secondary structure, amino acid composition, and functional properties of Dunaliella spp. protein are determined. [ Results]
The optimal extraction process conditions for Dunaliella spp. protein is pH 10.54, alkali dissolution temperature 51 °C, alkali dissolution
time 2.1 h, and a solid-liquid ratio of 1:206 (g/mL). Under these conditions, the extraction rate of Dunaliella spp. protein is 52.98%. At
50 °C, Dunaliella spp. protein exhibits the highest water and oil holding capacity. At a mass fraction of 0.6%, Dunaliella spp. protein exhibits
the highest foaming property (40%), foam stability (62.5%), emulsifying property (62%), and emulsifying stability (66%). Structural
analysis shows that the secondary structure of Dunaliella spp. protein is mainly 3-sheet (26.79%), with essential amino acids accounting for
32.94%, and hydrophobic amino acids accounting for 39.52%. [ Conclusion] The optimized extraction process for Dunaliella spp. protein
can significantly increase protein extraction rate.

Keywords: Dunaliella spp.; protein extraction; response surface optimization; functional property
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Table 1 Factors and levels of response surface
optimization
KT ApHIH Bﬁﬁ‘i??ﬂ Cﬂjﬁi‘iﬁﬂﬂ‘ DB I

B /C [&] /h (g/mL)

—1 10.0 45 1.5 1:150

0 10.5 50 2.0 1:200

1 11.0 55 2.5 1:250

x2 MEAMRBEITEER
Table 2 Designs and results of response surface optimization
R oass A B C D A%

1 —1 —1 0 0 43.22
2 1 —1 0 0 45.34
3 —1 1 0 0 46.58
4 1 1 0 0 47.22
5 0 0 —1 —1 43.06
6 0 0 1 —1 45.39
7 0 0 —1 1 45.56
8 0 0 1 1 47.96
9 —1 0 0 —1 43.73
10 1 0 0 —1 45.72
11 —1 0 0 1 45.56
12 1 0 0 1 47.25
13 0 —1 —1 0 43.58
14 0 1 —1 0 44.58
15 0 —1 1 0 44.39
16 0 1 1 0 47.56
17 —1 0 —1 0 43.63
18 1 0 —1 0 44.46
19 —1 0 1 0 45.22
20 1 0 1 0 46.27
21 0 —1 0 —1 45.40
22 0 1 0 —1 47.73
23 0 —1 0 1 46.17
24 0 1 0 1 47.76
25 0 0 0 0 53.74
26 0 0 0 0 52.24
27 0 0 0 0 53.52
28 0 0 0 0 53.86
29 0 0 0 0 52.67
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Table 3 Analysis of variance results
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5.77 1 577 1268 0.0031  **
14.81 1 14.81 32,55 <20.000 1 o
11.84 1 11.84  26.03 0.0002  **
7.10 1 7.10 1561 0.0014  **
AB 0.55 1 0.55 1.20 02911
AC 0.01 1 0.01 0.03 0.872 8
AD 0.02 1 0.02  0.05 0.8272
BC 1.18 1 1.18 259 0.130 0
BD 0.14 1 0.14 030 0.5919
CD 0.00 1 0.00  0.00 0.959 3
A? 110.84 1 110.84 243.70 <20.000 1 **
B? 77.99 1 77.99 171.47 <0.000 1 ok
c? 128.53 1 12853 28257 <20.0001 ok
D? 68.41 1 68.41 150.41 <C0.000 1 ok
5k 2% 6.37 14 0.45
R LI 434 10 0.43 0.85 0.620 1 A
ali iR 2% 2.03 4 0.51
JoXl 297.54 28

TOARRIRZER B E (P<0.05), *FFRIR LT E (P<0.01),
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53.427%. 9 B AR R E A MR L B il T 2y
pH 10.54, B i & £ 51 °C, B & 1 18] 2.1 h, W& R} LB 1:
206 (g/mL) , #F 47 %6 F 5% 55, U0 75 3h 8 8 A 5 HOR
52.98% , 122 3T TN AR, 158 BH 122 5 16 A e bt A 400 0 U
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Table 4 Secondary structure content of Dunaliella spp.
protein %
p- & TeH A i a-12 T -
26.79 23.30 24.07 25.84
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2.6 UV-Vis BRI i
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Figure 13 UV-Vis absorption spectrum of Dunaliella spp.
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Table 5 Amino acid composition of Dunaliella spp. protein
EZ@ 97 it/ (mg-g ) 5 HU %
KA 12.980 10.71
pix-1 7 6.233 5.14
22 H R 5.945 4.90
R 19.405 16.01
HaEm 7.067 5.83
RN 8.233 6.79
bt = 2 3.439 2.84
AR 6.793 5.60
EEm 3.020 2.49
SRR 5.678 4.68
SRR 9.400 7.75
ik R 4.562 3.76
RNAR™ 6.526 5.38
MR 2.284 1.88
R 7.308 6.03
RN 8.655 7.14
IE=Nive 3.718 3.07
Wity W EE TR 39.934 32.94
B 7K B HE R 47.930 39.52
B SR 121.246 100.00

TR b IR  #ON K BRI

3 4w
WMERIGEIRREEEEARNRET 24T N

pH 10.54, §if % W B 51 °C, 6 % B 18] 2.1 h, W&} L 1
206 (g/mL) , Mo 45 11 N $h 88 (SR IR 52.98%, JL 4
WIS T — o R BV 2 T R - LR
R R o A0 FE R 358 i, S 50 5 /N B 42 JOR H
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