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Fig.1

Effects of ultrasound on emulsifying activity and stability of PP-HMP-US
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Fig.2 Effects of ultrasound on turbidity of PP-HMP-US
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*1 BAEX PP-HMP-US #1712 .PDI,Zeta B i 95
Table 1 Effects of ultrasound on particle size, PDI and Zeta potential of PP-HMP-US

A Gt # 42 /nm PDI Zeta %45 /mV
pp 15702.12 + 1 465.45 0.47 +0.01° -16.10 + 0.20°

PP-US 439581 +214.17" 0.43 £0.13 -15.65 + 0.44°
PP-HMP 1453.26 + 65.19° 0.34 +0.04" -31.94 +2.45"
PP-HMP-US 541.44 + 16.67° 0.27 +0.01° -37.88 +1.22°

# 7 B 14 /min 5 707.01 = 17.82 0.24 +0.03* -28.42 +1.76"
10 593.40 = 23.32" 0.28 £ 0.03° -39.54 +2.02¢

15 541.44 + 16.67° 0.27 +0.01% -37.88 + 1.22¢

25 513.31 +11.53 0.23 £0.01" -32.06 + 0.65°

35 471.20 + 1.98" 0.22 +0.04" —24.24 +2.67"

A 5 o F O W em™ 1.36 857.00 = 15.10° 0.29 +0.01° -33.8 £0.26"
271 687.73 + 14.97 0.28 +0.01% -29.64 +2.48°

4.07 618.04 + 23.30° 0.27 +0.01° -35.32+1.10"

5.43 555.06 + 4.68" 0.26 + 0.02" -29.95 + 1.35"

6.79 573.85 + 7.55¢ 0.28 + 0.02* -30.91 + 3.80"

# FiB JEIC 5 591.07 + 11.09° 0.25 £ 0.04* —32.54 £ 0.37"
15 574.49 + 14.54* 0.26 + 0.04* -33.13 £2.37°

25 570.11 + 16.26™ 0.28 +0.02" -30.12 = 1.85*

35 555.06 + 15.07" 0.25 +0.02* -28.27 +1.23

45 566.89 + 15.34% 0.25 £ 0.03° -31.55 £ 0.70™

TE ARG TR R R R R 21 22 57 1L 3 (P<0.05) .
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B A 2 T, M PP-HMP & 4 ki
0 FL 57 246 XA M R, PP 5 HMP 22 ] 4 40 A
P T EUAR M R EE, MR R A OB FL L
fele, PP-HMP & 4 FUR 28 48 7 o v Ao 4 % T
1o R 2R HMP 2 17 HR far A 250 Ao A7 [ i
7 A 23 AN T LA PP 43 R JF I 3R 2 1
JR R AR, AT AR PP 3 T Y A L T S
PP-HMP-US 4 #3745 X

A AL B 10 min B PP-HMP-US & & 0k: B,

7 4 o (B %8 K (39.54+2.02)mV , 2 B % 15 7] 8
FE AT ARAG RS 1Y S UK 2R o SR Bl R P I T
AYAR LT | 5 G UK FiL AV 1 246 X {328 W AR A1
R RN B 35 BE 43 3 Ry 15 SC A 4.07 W/em?® 1,
PP—HMP HL A7 26 % B 38 K 4390 2 (33.13£2.37 )mV
F1(35.32+1.10)mV,
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Jiie 103 W Wi e Y B AT# | JFAE 1.020~1 103 em™ FI
1745 em™ &b H BB 0 S04 | 35 G Ak i ) T s 0
2 R FUBE SR (Gal A) R LT B 1) 6 5 (~COOR)
TE G BE AR S ™ 1 020~1 103 em™ 40 W7 i
I J2 ¥R B i i —COOR (C=0) F1-COO—1f# 4
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(2928 em™ #2930 cm™) , F£ WA & 4 Bk PP
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HMP-US & 4 ki () £0 /86 1 ok B 0 55, Bk 11
A7 B T R AT g DA B —O M it 45 41 B [X 38 % A=
BRI, Ul IS R PR ) BN SR K 1 A BE i
Rl

ko BE R 1A AT R RS RESS
Gaussian 15, 52EH R RGN E =S
(n 2 pi7R)., 5 PP AL, PP-HMP & & ki ()
B Fa R o SR TEAE X 5 1 K B & T A
HiAR X S B b 0 HMP REfE M6 PP (R 4E
fii PP BYA Fr a5 e, IR a] DUA s
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A A B ) X A2 A TR Y o— B AN GBI 3 il B i
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Ui BH B () g R 7 A S R B-HT S TR A
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Wave number/cm™
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RIS EE
Fig.3 FTIR spectra of PP and PP-HMP composite

particles before and after ultrasound

S (1 2 BREE RO Y B BT fR T S B0 E A
L8 R RS L, FLAL T M AR B R IR, 24 T
R K E 543 Wem® if , PP-HMP-US & &
Wkr B—1% FA T2 M 1) o SR E AN BT B 55 7E, KW
T 2 )RR P TR B TR HE PP ORI HMP 3 7] 1Y)
3 F-IVAH ELAE R 0 T 48 5 2 1 e M i,
5 I B 1 W i, B8 v 52 A FORE i FLAR IS M L B
R B R C, G IURE TG R ) A ity A A X
Tk 2, a Y R IR R A URDE T £
TCIF B o T450

*2 #EFEI PP-HMP-US ZH&MHEXNEEHNF N
Table 2 Effects of ultrasound on the relative content of secondary structure of PP-HMP-US

H 5 B4 %1% T AL H /% a—¥E %1% B4 1%

PP 40.41 +0.23° 26.03  0.16* 19.89 +0.13¢ 13.67 £ 0.07"

PP-US 22.19 +1.33 21.55+0.81" 28.51 = 1.53% 27.76 + 3.68°
PP-HMP 19.29 + 1.02 20.27 +0.57" 26.61 = 1.00" 33.85 +0.53¢
PP-HMP-US 17.39 + 0.4° 21.38 +0.83" 29.91 + 0.04° 32.04 +0.13°

A2 7 B 19 /min 5 18.45 +0.43 21.47 + 0.62° 28.84 + 0.16° 31.24 +0.35"
10 17.39 + 0.42% 21.38 + 0.83¢ 29.91 + 0.04° 32.04+0.13"

45 16.83 +0.18" 21.22 +0.47° 28.51 +0.37° 33.46 + 0.28°

2 75 o & F EIW - em™ 1.36 15.93 + 0.65" 21.27 +0.01° 28.07 = 0.64% 34.74 +0.01°
2.71 17.64 + 0.06* 20.29 + 0.04" 27.87 +0.10° 34.19 + 0.03"

5.43 17.39 +0.42* 21.38 + 0.83¢ 29.91 £ 0.04° 32.04 +0.13°

2 7B EIC 5 16.65 + 0.37* 20.01 +0.37" 28.13 +0.23" 35.23 +0.52¢
15 17.39 + 0.42° 21.38 + 0.42° 29.91 + 0.04° 32.04+0.13"

45 17.17 + 0.05° 22.24 +0.16° 27.66 = 0.27" 32.94 +0.37"

TE ARG 52 B 3R AN R 21 28 5 1 35 (P<0.05) .
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R 1 = G5 R AR AR AR
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106 1) B €535 43 1T e 2 b B % B3 DR LA R R R
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Effects of Ultrasound on the Physicochemical and Structural Properties
of Pea Protein—high Methoxyl Pectin Composite Particles

Ma Kaiyuan', Sun Xiaoyang®, Chen Fusheng', Zhang Lifen"”
(“‘School of Food Science and Technology, Henan University of Technology, Zhengzhou 450001
“School of Food and Bioengineering, Henan University of Animal Husbandry and Economy, Zhengzhou 450046)

Abstract In this study, pea protein—high methoxyl pectin (PP-HMP) composite particles was prepared by ultrasound,
and investigated the effect of ultrasound on the physico—chemical properties of PP-HMP composite particles. Meanwhile,
the structure properties of PP-HMP-US were characterized by fourier transform infrared spectroscopy (FTIR), fluorescence
spectroscopy, and transmission electron microscopy (TEM). The results showed that higher emulsifying activity and stabil-
ity of pea protein—high methoxyl pectin by ultrasound (PP-HMP-US) were observed at 10 min, 5.43 W/cm® and 15 °C.
Compared with PP-HMP, the turbidity of PP-HMP-US was decreased. Particle size, and PDI of PP-HMP-US was re-
duced from 1453.26 nm and 0.34 to 541.44 nm and 0.27, respectively. According to FTIR and fluorescence spectroscopy
results, HMP could significantly increased the relative content of B-turn and a-helix from 13.67% and 19.89% to
33.85% and 26.61%, respectively. The addition of HMP inhibited the aggregation of PP, and formed a tighter tertiary
conformation. Proper ultrasound treatment of PP could make its B-sheet unfold to form a-helix, and enhance the interac-
tion of PP and HMP. Meanwhile, the exposure of tryptophan residues of PP decreased after ultrasound treatment. In ad-
dition, TEM results showed that ultrasound enhanced HMP embedded in PP spherical structure to obtain PP-HMP-US
composite particles with more regular and ordered structure. The results provided a theoretical basis for the utilization of
pea protein in food processing.

Keywords pea protein; high methoxyl pectin; ultrasound; physicochemical propertie; structure properties



