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Abstract: In this study, the physicochemical and functional properties of Idesia polycarpa whole fruit protein (IPWP),
Idesia polycarpa pericarp protein (IPPP), and Idesia polycarpa seed protein (IPSP) were compared. To reveal the
differences in the properties of Idesia polycarpa proteins in different extraction sites, it was also compared with
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commercially available soybean protein isolate (SPI) to explore the potential of Idesia polycarpa protein application. It was

found that the protein content (69.13%=+0.61%) and total amino acid content of IPSP were significantly higher than those of

IPWP and IPPP (P<0.05). The three Idesia polycarpa proteins all exhibited a porous structure, with molecular weights
below 45 kDa, among which IPSP had the most extended structure and the highest content of the 18.4 kDa subunit. At the
same pH, IPWP and IPSP showed smaller average particle size and higher absolute value of Zeta-potential and surface

hydrophobicity than IPPP. The three Idesia polycarpa proteins demonstrated superior solubility, foaming capacity, and
emulsifying activity compared to SPI. Compared with IPWP and IPPP, IPSP possessed enhanced solubility, foam stability,
emulsification and emulsion stability, especially at pH7, the solubility and emulsion stability of IPSP increased by 79.47%

and 43.65%, respectively, than those of IPPP. In summary, the performance of the three Idesia polycarpa proteins was

better than that of the commercially available SPI. IPSP showed the greater advantages in protein composition and

functional properties. This study would provide the basic theoretical and technical support for the high-value utilization and

development of Idesia polycarpa functional components.
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AR A LU AR F 2R A AR et 2= 5. Ho,
IPWP (2 &N 56.57%+0.27%, Ho Ry . B8
i &5 Bt 3 IR F IPSP(P<0.05); IPPP [ & B i
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Table 1 Proximate composition of proteins from different parts of Idesia polycarpa
B HEAB(%) R (%) K43 (g/100 g) K43 (g/100 g) K (mg/g) HEET (mg/g)
IPWP 56.57£0.27° 16.52+0.13° 4.35+0.29° 5.62+0.34° 26.9620.08" 72.214£2.19°
IPPP 47.59+0.24° 21.50+0.42* 8.58+0.40° 3.73£0.22° 27.47+0.47° 53.46+1.36°
IPSP 69.13+0.61° 7.95+0.40° 2.66+0.35¢ 3.50+£0.09° 28.41+0.36" 95.88+2.46°

TE: BUE AP EAR 22 3R, AR FREFOR ] — 51 Rl 2 5 135 (P<0.05)
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Fig.1 Picture of IPWP, IPPP and IPSP
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71V &% 2 | = Y S AR 0 =+~ o' - 3. N O 1| = SN L
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A IPSP 78 U & i LA M 25 | B ERZSTIRE M Al sy
e AR B s . IR L TR AR Y,
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5 K B EAEAE, IPSP [KI2E & s . PR (A,
il TR REAER N HTE R T . FRAE
T LU 25 AR Sy 25 5, S AR
RE [ R AL T 2208
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JZ e 2 TR Y B AR R T REARE PR, anEk 2 TR,
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0.05), IPWP. IPPP. IPSP i B & 3L 18 & B 4 9 24
A 38.36+2.05. 21.73+1.56, 56.69+2.45 g/100 g, JIt
At FEAEMS P EEARR SRR
(3.39~12.70 g/100 g), FHIK K RAE R (3.01~7.01 g/
100 g) . %= 2 AR (2.13~4.99 g/100 g) Fl 4 4 R
(1.66~4.01 g/100 g), {H & i 2 LR Can~F e 212 )
P IR, X g5 IR HHALR B Y . G2k
SR S R A B IS, B FE B E&A
FAO/WHO(2007) L3R [ o 75 & KL 18, H.+p 1PSP
TR TR S R B i v, JLRE: IPWP, RRIIDZ 4L
Fii . AR . RN AR AN ST S PR I & b 22, nl LA
A LA 8] B BRAR B kR, nT AFHTEARY
B AERMFEFIRY, R I REE B A A R IF ki, 1l
Ml 725 F P B K P 2 R R 7 1 (8.45~20.40 /100 g)
A AT R /K PR 2 LR & £E(13.28~36.30 g/100 g),
AIFFEFRIAR, 25 P s K S R BR AN 7k P e 3
1 o7 A2 R 1) LY AG1-55 B 5T e A BE B B FESG,
s =LA AN A g
2.1.3 SDS-IRUM BN EENE H. 7k (SDS-PAGE) 43-#7
T ST RN DI RERrrE A P, @i
JE 18 iU SDS-PAGE Hl1if ;i SDS-PAGE AJ LJ 43 #7
IPWP. IPPP. IPSP [P35 (] 2) . BRI, =

# 2 AREFESALILAR 58 2 AR 2 K (2/100 g)
Table 2 Amino acid composition of proteins from different
parts of Idesia polycarpa (g/100 g)

R

P FAO/WHO
AR IPWP IPPP IPSP (N

REH R 5.09+0.24"  3.01£0.02°  7.01+0.13°
TR 1.8740.31° 1274025  2.31+0.11° 1.10
2B R 233+0.04°  1.4240.05°  3.32+0.04°
HHEMR 7.62£0.15°  3.39£0.23°  12.70£0.31°
e 235+0.30°  1.41£0.23°  3.22+0.32°
AR 2.42+0.08°  1.39£0.11°  3.29+£0.13°

LR 0.16£0.03°  0.09+0.02°  0.30+£0.04° 0.60
ETERNI 2.88+0.11°  1.66£0.13°  4.0120.15" 1.50
AR 0.82+0.03°  0.3740.01°  1.69+0.12° 1.60

SERMR 227+0.15°  1.39+0.04°  3.08+0.12° 1.50
SRR 3.5740.12°  2.13+0.10°  4.99+0.19° 2.10
i s 1.7040.23°  1.09+0.13¢  2.22+0.31*

KN 2.5240.11°  1.5240.14°  3.34%0.19" 210
R 1.49+0.11°  0.95£0.03°  1.71£0.13° 1.80
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Fig.2 Non-reduced and reduced SDS-PAGE results of proteins
from different parts of Idesia polycarpa
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Fig.3 Surface hydrophobicity of proteins from different parts
of Idesia polycarpa at different pH conditions
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Fig.4 Average particle size and Zeta-potential of proteins from
different parts of Idesia polycarpa at different pH conditions
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Fig.5 Microstructure of proteins from different
parts of Idesia polycarpa
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Fig.6  Solubility of proteins from different parts of /desia
polycarpa at different pH conditions
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Fig.7 FC and FS of proteins from different parts of Idesia
polycarpa at different pH conditions
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Fig.8 EAI and ESI of proteins from different parts of /desia
polycarpa at different pH conditions
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