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Optimization of Subcritical Water Extraction of Walnut Meal Protein by Response Surface Methodology and
Amino Acid Analysis
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Abstract: The subcritical water extraction of walnut meal protein was optimized by response surface methodology. The
variables optimized were extraction time, solid-to-solvent ratio, extraction temperature and pH. The response was the
extraction yield of protein. One-factor-at-a-time method was used to determine the appropriate levels of independent
variables for further optimization by response surface methodology. The results showed that the optimal conditions were as
follows: pH, 9.0; solid-to-solvent ratio, 1:25 (g/mL); and temperature, 133 °C. Under these conditions, the extraction yield
was up to 75.01%. The results of amino acid analysis indicated that the walnut protein contained almost all kinds of amino
acids with glutamic acid, arginine, and aspartate being the predominant amino acids, accounting for 59.7% of the total amino
acids. Essential amino acids accounted for 20.03%. Sub critical water extraction could be considered as convenient and
efficient method for the extraction of walnut protein.
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response surface methodology
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Fig.1  Effect of extraction time on the extraction efficiency of protein
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Fig.2  Effect of pH on the extraction efficiency of protein
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B3R AL, BEE SRR, B &En
RIPUCRIZHTIE K, 5 VenkatachalamZEPIHf 70 45 1 — %,
MR GEF|1:20 (g/mL) B, R A HEHCR 3 K E T 2%
12, XR&HTEOMNEBEEDMWAKRE, k838N
IR TR, EIORHE L1215, 1:20, 1:25 (g/mL)
3 ASIKE AT M S TR o

224 PRBUR B ZHRR E A SRR R

75+

870

+i;ﬂ<-

g‘é 65

&I

2 60
55,, 1 1 1 1 ]

110 120 130 140 150 160
PRI/ C
4 REURENERORRENREW
Fig. 4  Effect of temperature on the extraction efficiency of protein
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Fig. 5 Three-dimensional response and contour plots showing the

interactive effects of solid-to-solvent ratio and pH on the extraction

efficiency of protein
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Table4 Amino acid composition of walnut protein

BEMRLH  BERITES % BERAT  AERFEN %
KA (Asp) 5.86 HE® (Met) 0.14
% (Thr) 1.00 FER le) 1.10
2% (Ser) 1.52 SR (Leu) 2.04
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fi& i (Pro) 1.04 KRR (Phe) 1.30
HEm (Gly) 141 AERR (His) 0.95
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SRR (Vab) 127 KR (Arg) 7.62
PERE (Cys) 1.03
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