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Extraction and Functional Properties of Protein Isolates from Cold-Pressed Pumpkin Seed Cakes
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2. Chongqing Special Food Engineering and Technology Center, Chongqing 400715, China)

Abstract: Protein isolates were prepared from cold-pressed pumpkin seed cakes using alkaline solubilization and acid
precipitation. Response surface methodology was used to optimize extraction conditions to obtain maximum extraction
efficiency. The optimum conditions for protein extraction were found to be extraction at 50 ‘C for 22.5 min with a solid-to-
solvent ratio of 1:12 (g/mL). Under these conditions, the average recovery of total solids was 23.92% and the protein isolates
contained 86.48% protein (wet basis; 9.31% water content). Analysis of physiochemical and functional properties showed
that the crude protein extract had excellent processing properties. Especially, it was found that its water-holding and oil-binding
capacities were higher than those of soybean protein isolate and varied very significantly with concentration and heating
time. The emulsifying capacity of the crude protein extract increased with increasing concentration, whereas its emulsion
stability dramatically decreased at a concentration of 5%. The two parameters indicated highly significant variations with
protein concentration and exhibited a general upward trend with increasing protein concentration. This extract revealed an
increasing trend in foaming capacity but almost no changes in foam stability with increasing concentration.
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Table1 Coded values and corresponding actual values of the
optimization parameters used in response surface analysis
S ARNE(gmL) B RHHEIE/C C 4RI [1]/min
—1 1:10 40 15.0
0 1:12 50 22.5
1 1:14 60 30.0
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Table2 Correlation between pH and protein yield

pH 8.0 9.0 10.0 11.0 12.0
EEAMEZE Y% 13.11£0.59" 14.66£0.37° 16.50£0.49" 21.28+0.58% 38.92+0.13%

o RF/NEFEERORLE P < 0.05 K25 B3, AHRIE B3 2 52
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Table3  Experimental conditions for physiochemical and functional analysis
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Table 4  Effect of extraction pH on protein yield and physiochemical
and functional properties of protein isolates

pH 8.0 9.0 10.0 11.0 12.0

EARER % 13012059 14662037 16504049 21284058 38.92+0.13

MEARSE/%  9160:020 8290050  8430:020  8340:0.70  87.70£1.20

NSI% 46006090  S360£160 6440180  55.00£230 49204140
Pkt 3747042150  466.60£540  649.60:24.80 414004920 2542041440

EAI 87602080  5930£070  3780£130  4140£2.10  5530+2.70

ESI 60404320 6580070 SLI0Z070 31804230 2220+040

BRI AR (R RN, B pHAH AW THE,
F AR AR H R, (B SEFRIG R (RS m A
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Table 5 Analysis of variance for protein yield and physiochemical and
functional properties of protein isolates with extraction pH

JitH F Fooi PAiL
A & 5 42.12%* 5.99 <0.01
NSI 72.05%* 4.89 <0.01
K 224 .84%% 4.89 <0.01
EAI 400.67** 4.89 <0.01
ESI 437.18%* 4.89 <0.01

W owe.a=0.01 /KF LEREE.
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Table 6  Correlation between solid-to-solvent ratio and protein yield
B (g/mL) 1:6 1:8 1:10 1:12 1:14
RAMEE% 15.37+0.47" 15.18£023° 1650049  17.39£0.70°  15.58+0.69"
T JERARNG PR RAE P < 0.05 K FEREE. N

HIZR 6T Ji1, B A S B & RO 88K, 3 H B 32
BORMAEAWIHR, AFRBHRE N HRARERERAL
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Table7 Correlation between extraction temperature and protein yield

R E/C 30 40 50 60
REAMEH/% 172120.17° 17.3940.70° 19.51+£0.21" 19.8840.28"

MRTOT LG, Bl IO B ) T e, R e
W2 A AT K, £E40°CHIS0CI, EEAMEEERD
F(P<0.05), MR FEFISOCH, HEAFRMPEBCRITIHE
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A S A il FARYE, sEmy= S T 2bERe, n T
REFE. XIKIS0CRIO0CEHIET, BN A2 5 A o
(P>0.05), [, 50°C AfmAERIRIRE.
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Table8 Correlation between extraction time and protein yield

LI ] /min 7.5 15.0 225 30.0
BAMIE%/% 17.1340.15°  19.01+1.36° 22.28+1.21° 17.39+1.33"

ML T LAy, RSN /N T-22.5minf, BEFH
IR, B RS ECR S R, R R 22,5,
30.0minfi, IR 3 (P<0.05). iR 4RI )
122.5minj5, B A FERICE M R, XA TR
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Table9  Experimental design and results for response surface analysis

RIS A RRLE(gmL) B BRI/ C CREEN )/min & H Fif34/%

1 1:10 40 22.5 16.15
2 1:12 50 225 23.28
3 1:14 40 22.5 18.15
4 1:12 50 22.5 24.76
5 1:14 60 22.5 2235
6 1:12 60 30.0 20.78
7 1:12 40 30.0 19.23
8 1:12 50 22.5 25.09
9 1:12 50 22.5 23.78
10 1:10 50 30.0 18.50
11 1:10 60 22.5 19.79
12 1:12 60 15.0 21.17
13 1:10 50 15.0 19.05
14 1:14 50 15.0 20.22
15 1:14 50 30.0 22.05
16 1:12 40 15.0 17.39
17 1:12 50 22.5 24.28

W 2 R=0.9751, R>=0.9431.
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Fig.1 Three dimensional response surface plots showing the effects of

extraction conditions on protein yield
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Table 10  Analysis of variance for the fitted regression model
DRI PR AdE By Fi Pl WHEME
[iei) 0.011 9  1272X10° 3048  <0.0001 e

A 1.076 X 10° 1 1.076X10° 2579  0.0014 ok

B 2.168X10° 1 2.168X10° 51.94  0.0002 o

C 9.316X10° 1 9316X10° 223 0.1788

AB 7.840 X 10° 1 7.840X10° 0.19 0.6778

AC 141610 1 1.416X10° 339 0.1081

BC 1.243x10° 1 1.243X10° 298 0.1280

A 2.441%X10° 1 2441X10° 5848  0.0001 ok

B’ 3.116X10° 1 3.116X10° 74.64  <0.0001 o

c 1.481X10° 1 1.481X10° 3547  0.0006 ok
JAUME 7.943X10° 3 2.648X10°  0.50 0.7035

Fhkre  2.128X10° 4 5319X%10°

e ox ROREFRRFE o ROREFWMEE.
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Table 11  Comparison of chemical composition of cold-pressed
pumpkin seed cakes and protein isolates
TiH HAEE/ % KSEE% Ky w% I/ %
PEHUE Bk 86.48+0.69 9.31+0.52 2.914+0.03 0.20+0.14
JF ORI 56.34£0.04  8.31£0.15  16.65+0.14  8.38+0.09
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Table 12 Amino acid composition of protein isolates

FILR AR Y% AIER A F EEY%
PNRES7NS 6.37 S RAIR 3.02
IR 2.08 SRR 5.28
XN 73 3.17 it A R 2.40
N 11.98 RNEAIR 3.92
H 2 3.08 PN 233
R 3.17 N %R 2.08
e 0.99 R 9.96
4R 3.60 i R 2.01
HAM 1.12
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Fig.2  Effects of heating temperature and time on the water-holding (A)
and oil-bing (B) capacties of protein isolates
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Fig.3 EAI(A) and ESI (B) of protein isolates at different concentrations
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Table 13  Foaming ability and foam stability of protein isolates at
different concentrations
AR EU% 0.1 0.5 1.0 5.0 10.0
AT/ % 15.240.2" 15.6+0.3" 25.4+0.1" 45.0+0.4" 55.4+0.3*
JeIK % 43£0.5" 2.2+0.1° 4.0£0.3% 2.4%0.1% 3.3:£0.4%
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