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Abstract: To investigate the effect of high methoxyl pectin ( HMP) on the properties of peanut protein
gels, peanut protein was extracted from cold — pressed peanut cake by ultrasound - assisted method
(PPUAE) , then peanut protein gels was prepared by adding HMP. The effects of addition of HMP on
texture, water holding capacity, rheological properties and microstructure of peanut protein obtained by
PPUAE gel were studied with alkali soluble and acid precipitation extracted peanut protein gel as a
control. The results showed that the addition of HMP could significantly increase the hardness, elasticity,
cohesion and water holding capacity of the PPUAE gel. When the dosage of HMP was 1. 0% , the
hardness, elasticity, cohesion, water holding capacity, G' and G” of the PPUAE gel reached the
maximum value, and were greater than those of the alkali soluble and acid precipitation extracted peanut

protein gel except for water holding capacity. PPUAE produces electrostatic interactions with HMP,

forming a uniform and dense gel network structure
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under heating and refrigeration conditions, which
is more homogeneous and dense than the alkali
soluble and acid precipitation extracted peanut
protein gel.

Key words : peanut protein; ultrasound — assisted
extraction ; high methoxyl pectin; gel; rheological

property ; microstructure



2023 4F 5 48 £ 5H 11 ) el

iR 39

wEEAE—-MEERMENEY ED, BA
1t KA AEE LA P R e v 5 o e e L B
Je P R 1 B0 T B I B A —, T LA A Y
SR o BRI, ph T AR S e AR v i
WO FNBEI 2 FHGE 15 K A A [R5 B A8 P, Bfl
RIS P A 22 T R At JEL 2 i Tl v £ 57 1 A %2
R E AL A T R BRI, DR R R R T
2085 8 A A R e st B 1 B A 1 A O
AR RO 2 F 7

SRR — R R 2 B SRR IR T 2, B
1 FEL ] -5 A T R TR ) 1F H AT 4, 38 7 H A
HAEMIE AR G, 8 B i) gty o
A s . Zhang %5 RS B, SR AT DL B
ZHGRFLVG R BT I B K i L
S A BRI O 248 5 K o B I 44 . Schreuders 45
R RI, R 4R S E A (W E 553 E
LRI 20 B9 4R 145 ) IR A I RE S T IR L T I 26
7 A A P TSR K AL A O R SR8 I
AT AR AR 7 ORGSR T EL N ARG T
AR PR T UL R 5 2R P R P R A A
HHT 8 G Z BT i R AW, v DLk
H ) BER R YE . AT 9T & B, B 75 il Bl 4R BCRT 2
B 5RO FLAL PR AR L R R e P S T R A
P, T L P S e A A ORI S 1 SR A AR B L
R TH] H 7 R 5 2 S5 52 ) 2 1 RO R AR o AR
1o P S X P A B B P R R R 5 i ) i
FEXHE D

ARSI DA BR U3 e A= B 1 A X R AE B
JEAEIASC L A8 ASCRITA 15 P B ATE 9 i T R 945 T i X
e 7 A BB ERAE A B 1 1 R e A A AR T N Ak
LS KA BRI , ) 0% v TR SR e A 8 75 Al I 2 B ) 4
PETR FUBEICER PR B 5 WAL AR, S R SR e g 4 4B 2
R R R PR AL F AR .

1 M5 HE
1.1 s
LT J5UR5i5)

BPEAE A BE (K23 (5.72 £0.16) % , KLl Wy
(6.82+0.23)% , B [JF(46.07 £0.05)% , JK 4y
(4.08 £0.02) % ), 75 5K A& 5 A FRA
SRS CEFUBEERR =T74% ) , | 1§ 42 Ta bk 2B AL FF 4L
AR w5 45 2 T e % 2 B (TG Bl ) , VL8 — g 2R
WIS A B 7] 5 B R SN IR A AN S 1R
et
1.1.2 U 5R&

BS210S 43 #7 KF-(0. 1 mg) , bt FE L2 F Wi R

A FRZ 7] s SCIENTZ — 11 Dl 75 540 M by BR AL, 37 0
WEZAGAR A A TDL -5 - A B0, B s
BT s LG = 25C W VR TR AL, b i O (XA
BAATBRA R S TA XT Plus BTA4L, 56 [ TA (LA
FRZS ) s HAAKE MARS 60 i 2243, 38R R /R BH
() A PR A 5 Quanta FEG 250 137 K St 4t Ay
T WA, 7 2= FEL 4w,

1.2 £¥%7Hk

L2.1 feEE A&

SR AT T AR 0, | LS T 0 V2 0 v M A AR
PTG o FRURT g ARV MEAE A DF T i B B 1 4
FREE 1010 ¥ TBERRER 22 #hi (0. 02 mol/L,pH 8.5)
Hh R S 0 Z A A R P A5 GRS AP (R] 20 min,
FEFH R 5. 43 W/em®  JEF IR 35 °C) #1740
B3R E— 2 B[], %500 (5 000 1/min, 20 min) , |-
VWA 1.0 mol/L HCI &35 pH £ 4.5, # & 30 min
JE B0 (5 000 r/min, 20 min) , KEITHEY) 5 251K
IR AARRLL 15 IR A5, BB ABHTASTE 4°C
AWK EN G R TR E . %R E
WRARAEGAR , Z4sUlE 75 A0 IR, 5 R R TR 42
WEAEE .

1.2.2 FEAEE F B R &

H PR £5. 22 +h B (0. 02 mol/L, pH 7. 5 ) Pl
JiEE 3 KN 18% WIAEAE 8 AW, JF 23 BIIA 0%
0.5% .1.0% \2.0% F1 3. 0% ¥ w g L1, SR e Fr 1R
BT =W N HEFE2 he FIAT T mol/L A AN
FEOH TR AW pH 2 7.5 4% /8030 U/g i TG
fitf )5 T 40 CHiEHE 2 h, i & 4 C kA, IR &
W2 S mL SRR, SRIG A 90 COK I e &
A 30 min, 735 BT UG B ARG DL Sh B R
K HGHCR Ve A 2 SR WA T 4 °C UK, W E
L&

1.2.3 A6 BT B &

K TA XT Plus J5i #4300 18 £E 26 1 BEI 14 5t
FREAT IR W R A« R 1 OB A I R A AR
1.5 ecm, & & 2.0 em, 3k HAR 35 mm, {1y 3 )F
2.0 mm/s, MEAEHE 1.0 mm/s, MJ5HEF 1.0 mm/s,
TR BE B Ay R S v BE Y 30% , T Y I S B (] (] B
5.0s, fili&k 110 g,

1.2.4 1648 FEERE /K p i

B AEA B E T 5 mL B0 4 IFFR TR
(m,), AFE#EE 1 000 r/min 2.0 15 min(4°C) . #1&
RO DMBUEIR A, T T R 08 AT 5 1045 P BE
BEIRCAE S RS2, PRAF 10 min, FRRFR TR (m, ) o



40 CHINA OILS AND FATS

2023 Vol. 48 No. 11

FrokE (o) # PR

ng%ggime% (1)

A em, B0 TR, g0
1.2.5  fEA= 8 O BE R i A2 e il

I E B FE 1 mm (1) 50 mm AR I B DI EE
BAR (1 Hz) RS (19 ) PHATIR IR, B4
A1 B 25°C, Lh 5°C/min T} & & 90°C 3 {4 £F
30 min, ZRJ5 IR 2 25 C IR $F 10 min, j0 S AE 5
fitRER i (G') M FERE & (6") Bk, RE T
25°C 7% 1% T #EATARAR (0. 1 ~10.0 Hz) ,ic
SERES GTR Gy AR .
1.2.6  fEA 8 L BERTSOML 45 F4 WL

A4 L S AR L B8 A A 2R 1 B B ) O,

150 ez T AR 2571
=1 e

i/ g
[}

SERUDT NV R TR AL TR 2B A 1R IR TE 4
RS oS N N A ST i = R L g e el
PE/NTF 100 nm B4 (Po) B RS & TR G EH
T EERE S ROR 254 o 8 S 80 I e
15 kV, TAERRE 6.80 ~7.20 mm,
1.2.7 Hmabr
T2 2 5 B0 3 WA R T A, A
OriginPro 8.5 B2 , i F SPSS(20. 0) %f £ 5 i3
(RRTE i i
2 RS0
2.1 FHEs R A A R A 0 ¥
1 P R T A o e Xof A A M T 1) 5 i) D
K1,

0.5 )
W/ %

d 2.0
100 |2 d
C
b b tl.S'C .

e
10 Aa

50 b a

%-‘ 0.5-
0 0 1.0 20 3.0 o

ez 7 A I Lor ez A 7 A B
O B PR U HE L 08l c OO il TR DL
o by ¢
b =6k
5 0.6 c
ba . a =S 04l a aa
%“ 02F
05 1.0 20 3.0 0 05 1.0 20 3.0
I % I %

T [ — 4RO i PR TR 2R N B & 12257 (p <0.05) o TIA
E1 SERKRANEXNLLEEQRRREEZIT

PP 1T R R A A 0. 5% 3 =
1. 0% it , 68 75 4l B R0 B R LA BUA B2 2 11 G 1Y
B B AR B e KAE L 4 3l 122.42 g 193,55 g, 5%
ARSI e S BT Y 101. 69 g F1181.20 g 43 Al &
20.73 g A1 12. 35 g, Ak 234 0 R R A I i 2
3.0% , WIS RIMFEIGEE . B4 E TR REER
SR B A TR TR RIS T R 20 SR
A LT R 9 2 ) g R R A R A S R s
SRR AR B 1 8] (G FAH LA T 2 R A 2 T 10
WAWAATER" . EERAR IR 0% ~1.0%
I, I 2 T R JRC % ) 98, 8 7 O B TR
UUARIBE A= 25 BRI (O RE M 34, 7T RS2 oy T 05
JEETE B o P A A B 1 B ) PR T SR R O 5
T SR JT A 1 6 R 7 A T SR LA L i
T RERaRE 9 Ay S S B BT AR 2R BRI 1Y
R 5 S 25 TR R AR TR A R P BRI F) , T T i
JEEPR g P B B e 1 A R P R R 2
far , A8 FI 5 S BRI () 0 far B B i R
YERE, NI A6 A B B AT B R A B, T 2R
JEH IR 1.0% ~3. 0% I, 48Pl B R BR T
IR B T BRI PO B B S 25 BRI, PT R T s R 2R

JRETS TN B (R 8 T el 45 A6 A4 28 1 5 v T R T ) i
FHEAEFIABIAN, (K R R AETE R 248 B[R] 7 2F
THBHEREN AR IAMAEN S, R -
WA OKARRIE A AR 432 Bl o T SR B v
I B IGTE W R, AR TR R
DURIBAEA: BRI, P il B4R BBCAE A 2 T B 1)
FHAT B EIRGAR X A I ., A B AR, 3K AT g pR T
PR BN A: 5 23+ AR AR EAE T DL K T
REVERE P 2 EE R R ANIR] , 38 W] R 5 8 P el B P U A
EAEE X L 1/ = S

H P 1 IR AT B R T R R AN I i S,
Pl B R TS TR TTL A IBCAE A 2 1 B e ) S A N 2R
(EFSYUSHEEESI: YN AN F SR T i
iy 1. 0% I, 88 Pl B 4R IR A= 2 1 B 1Y) L 1
FNN SRAE IR B RAE, 43 1) 1.98 F10. 74, B &,
o TRV R T4 A AR 3R BEIRC Y 1. 13 F1 0. 64,
R RIS i A 1. 0% 35 %2 3. 0% , i 75 il Bl B X
A= 5 P 5 JSC 1 P R P SR T e 3 B i i Tk
IR UTHE UG AR 2R eI o
2.2 ZHEERIAAE AL AR G B K e

e e RIS o 2 o8 18 A 2 B IS AR ZK P 1 5 i
L 2,



g 41

2023 4F 4548 5 11 i
100 ¢ d b b
sob 3 1 e
IS C
E 60 [ b
a
ﬁ 40 -
- —o— GIATRITIEIR
20— R
0 1 1 1 1
0 0.5 1.0 2.0 3.0
BN/ %

2 SERBRRMEXNEEERRRFKIERM

HIPE 2 TR B e R SRR N i s, A
il B RV PR TSR IBAE A B BEIR ) 35 K 1k S BT
FER IR/ N B, 5 = RS IR 1. 0% i —
BRI R B iR RAE, 7090 86.89% (92 12% , H.
PWA v FORES I s B R o e R SRS T
1. 0% 7K 28 B Frg A S R ] BB S i 1

0%G' —==0%¢"
— 0.5%G" - 0.5%G"
o 1.0%G' 1.0%G" .
10 S omd 5ot 120
10°F 3.0%G’ 3.0%G"
ot h T ARG 4.0%G" 1100
ST S . 80 &
2 ot =
o = 60 =
10' F =
1011 L/ 140
10" L - R 20
0 15 30 45 60 75

5[] /min
a) 8 A il B R IR A B P B

1o R SR 5 AR AR ER IR B A R 1) 2% 235 4 HE 31 2
B XTI SRBERE T B o e T SR S i e e Ao
1. 0% B K PE T B, T RE R BEMCAR R 2B T 41
B AR R R AR AR B K, A5 I AL AR
T WK T B A A, A KM T R R, AN (]
R RIS I T, 7S i B R B A TR B
IR BBl PR T4 A A 3 8 e - /K MEAIR , 3 v
AE 55 A B AR e A B T BE I O 25 P B B %
FEJTHAFAERZE A 1 5K, B0 5 13X S8 7K 8% B il
ke L,
2.3 HEERRAMEMNLERGRKATHEY
# R

TR BE A SR AN = e SR A I i i A
AR BE T AR R AR ARG 0 A3 i DL 3 8] 4.

B3 BERRFAMEMELEZRARR G GHEEETLHEHNIZM

3000r =09 -+ 2.0%
2700F ——0.5% —+ 3.0%
- 1.0% —< 4.0%

2400 |
< 2100 M//M
£ 1200
< 900,;:‘:.:;:3—;::::823’—3%
600 ;_',_,M
300)

0

1
Fi%/Hz

0%’ ———0%G"
— 0.5%G"  ------ 0.5%G"
6 1.0%G’ 1.0%G” i

10 B T A— 2.0%C” 120

10°F 3.0%G’ 3.0%G"

I 4.0%G - 4.0%G" 1100
£i0b  / 180 £
S el ! i
% 10 60 o=

10'F ———

100 | #FEF y 140

101 L L L L i 20

0 15 30 45 60 75
i [8]/min
b) B 7% B2 T BOAE A 2 1 A
1000r o 0  —2.0%
900 —e—0.5% - 3.0%
800 F ——1.0% —< 4.0%
700 b
< 600}
& 500
S 160F
120 +
80§
40§ o -
0 < =
0.1 10

1
Fi %/ Hz

a) i P G AR AR A 2 1 BB

30000 =09 -+ 2.0%
——0.5% -+ 3.0%
2700 F - 1.0% — 4.0%

2400 |

<

S

R 2100 ;///w//‘/‘/‘/‘
900k o —2—98—%—14%

) > - e e S S5 S S S S S
3001

0.1 1
A% Hz

800 =09 =+ 2.0%
700+ —* 0.5% —3.0%
—4— 1.0% —<+ 4.0%

AM‘/‘__‘)/A
210
140 ¢

0 e o e . —"
10

I
A Hz

b) il 7 R DTAR AR AR 2K 11 B
B4 SEREAMEXNEEZELRE G’ G'HENERTW &I

P 3 AT g A [ oy T A I A i 1 A A 3R
FIBER AT IR B il Fe v, e G IR 4R T 67, H.
FE R BRI N 1. 0% I 67 H 633k ) f5e K

{H,3% 55 2. 1 A BEIR SR 5 45 SR — B, AR T &2
AR AR AN AR Rk IR THERY B, 67 A
G AW, eI R I S AR R R A R R



42 CHINA OILS AND FATS

2023 Vol. 48 No. 11

PN IE B Ay o3 A AN I AT, R RE IR IBE G 5 S T 2
2590 Cif, G Ml G T 5, BERRTE ™, H B
FIF 1) F2E < 58 J2 ) 4% 435 g 3 T R A, T 4 s T P-4
M EEE R IR T 1. 0% B, G'Fl G'REAIG, 3% S
DR g A 28 e 22 4 e i ] 72 A R VR R 2R P PR R
B R ZR BTG B AS T T B R A 1) 56 %) 4% 235
U SRR A TG R e A P A B 4R BAE A R P
JEH) G AR Ak 3455 s i e T R R I R AR AR, O HL
T8 Y 1 e R R AN I TR = B Y G, U R
SR AT LI HEAE A B R R 2 — G 5 11
BRI P4 24 L P B AR AR AR B
JE Y G e A PR YT BB AL B (R 1Y, 1 ] fig
et AP E SRR E B RELEL
P P 5 A i A R T 40 T e A LA . TR, 67
5 G AARRL, ULRA LR AR AT 5 i
L, M H GG AR T G, Uk B A8 A= B 1 B i s
S BERCAR AR S b 7 = S A

F P 4 R, 4 v R S i A 0% 38 i 5]
1.0% I, A6 B FIBEIE G/ G35, 76 w25 T R e
g 1. 0% I 3 fie K AR, ELIH I 8 7 O 3 B A
AR G'R G TR R TR U 5
BERZI o 3% P REE R A 7 Al B SR ICAE A B 14 T
GERFEO B IT IR 28 70 2 T i (Y e i A A D, 7R 0
JI5E A BTG R 2 (3] ) ) 2 455 4 2 v i R I R
N 2.0% 36 55 4. 0% B, 4625 26 F1BEIE G A0 G
%, ELREE R A3, 3 R 5%, F 22 R
T 75 1 R B SRR VRS I ol A2 G TR R AR R L HE SR
VEFIG IR U T SR80 K, 5 8Ok I 25 4 55
% BERSRE B T %
2.4 FHBs BRI T AT A G BRI LE A 8
A

5 O e B SRS I 0] AR 2R B A4S

'_‘1‘ PR & _{P‘ *‘\_.T-‘
"Y" »",."\, &: K

thﬁi‘.f'.

b) BRVA BT H AL A 2 I

FIRE R 25 M e JE e 45 F i AFLAR KN E 5]
5 LA 2 (YA 0 S il R 4 K P 5 SR — 3 R TR R
IR 0. 5% I, b oA B Jin s e S5 e 46 25 28 (1 o
W FLAR B 5] T8 LA R R e 1 P 45 2540 5 v P R
JREER I 1. 0% B} 68 7 %l Bl Rk 775 e 190 44 B A
A R I 1 P 45 1 A B R LA Ao A 1 5 EHLHED B
IR RESE AR B S R AR (R AR AE 1Y
iR PR L PR T 6 O R T o A O e 1) — A 45
0 RIS A7 Al 4 B A A B 1 M X 4% 485
FL BRI BR T AR U BN 34 50 0%, 3X AT RS 1 Tl
BRI G A TR 1 R A T T B R 2
IREEIEIA " e S m AR R A S S
T B4 22 RIS P TR AR A, DT 184 56 A A= R 1 5 e )
R T TSk R A 114 I 45 445 )t 5 v R T
BEE G' TN G 1) A5 AL R 5 2k 2 48 T o 1 538 e ¥ n
N A S A = R (T QN R A SR T R A S Ao
F1 T 06 72 3 T B85 K I SR 4R 1R, 3 1 068 e FL A% A%
K P EB H B K s I RN A L 3 T AR A O AL
B, S S5 R AEAG 5 2% (TC P o 6 T 75 Al B
TEAE B BE I , Y TR SR W o4 3. 0% I, 3
T IE X 24 245 4y HH B3, MR R B IR A3 AR A
ARGE M, U5 J 25 46) G T R B B M0, 7 24 75 T SR
TR 4. 0% BTG 3 B2 B TE A B R, 3 R SO 25 4
AR T AR AR P B AR A IR . ) T e
VS TR TT 4R JUAE A R 1, Y v R 2R M VR i i 5K
2] 4. 0% B, HLBER A5 1 IR oy R 4k . 3
T v T SR R S I et 2 5 B0 R PR ) R U AH B A
FAAS- Ay (2RI R i HE R 7)), DT 51 & AH
O B T A IR IR R T 2% 2 by e 22 7 L XoF e
T 25 TR UL 412 T, 75 il By 2 A A R 1 O i 25 4
BRI B4, X T RS s e
243 [ 45 g T 608 26, 11 J0 155 0 T SR J2 I 1) e Pl A A
F & A A 5

BES BERRANNEXNELERQRRMUEHEZNE

2.5  BE R A E XTI AR G B R AL
25 AR 18 B e B R S N T i

T 7 A B B TR AR BB A 2 1 R S ) S | i
Ph A SRR, L3 B IR T 14 T AR AR



2023 4F S48 £ A 11 1 el

iR 43

e AR E A SRR . TR A R B R
BOS P4 s B T R AR R B L R R T 2
(DI REAE B 1412, 24 V8 0 725 T SR 3R T #A AL 3
Xt EEBRIA PR TR HAE A2 3 BRI, 76 B /K AH ELAR H]
HRk -, 6 A B 4R AR AR B 1 AR By I A e
1 P SRS AT 114 S ri £ LA B 5 1 P AT LR

Sl R

VI A PRI BRI 0 34 5 B B R A5 A5 R
[RIA A FEARGE IR E T, 2055 S AR
G A LARRCIE B R BT B IR A, A 522 0 L0
JEAEAE o DRLIHG , A S o 1 R B X A A 1 I
SEMAILA] UL 6.

a) BRI R TS AL A 25 1 BE I

PRV

o

b) 7 Al B 4 T A 3 R

® AR i R P DA

o A p A EAE ]

R

6 SEEREMELERS R

3 & #®
P e T R N i ] R e A A B
CAE A 36 I BEM O A B2 Pt | PR SRR AR KA, 2
BRI IR 1.0% B, BREF KA, 8 7  Bh
SEMUAEAE 8 BB HOIA BRUT IR IBAE A= 3 1 BRI
FR R, ELAEAE 2 1 R IR A0 5 | 3 | A SR K
PRI fe K fEL. 7 i B 4 AR 2B 3 1 B Y
G TG TR DTS AL AE 3 1 BRI, HL IR BRI
1 G URART 6" RERRILE IR 1. 0% i,
P BRI B 1 5 i R AR = A i A A
F S AT 180342 HL S0 RO BEIR I 245 4548, ELEE P 4
B FRIAEAE 3 BRI 1) 5 I 0 245 45 4 LR TR DL
IRCAE A 36 I B SN S 808 o ) e R 2R vl
PR AR AR B A0 A RS R A RO ES 1, D4 5E
FEAE AR P OURAR AL T E AR
B3k :
[1] MOURE A,

SINEIRO J, DOMINGUEZ H, et al

Functionality of oilseed protein products: a review [ J].
Food Res Int, 2006, 39(9) : 945 —963.
[2] SPOTTI M J, LOYEAU P A, MARANGON A, et al.
Influence of Maillard reaction extent on acid induced gels
of whey proteins and dextrans[ J]. Food Hydrocolloid,
2019, 91, 224 -231.
[3] DU Q, ZHOU L, LYU F, et al. The complex of whey
protein and pectin; interactions, functional properties and
applications in food colloidal systems: a review [ J/OL ].
Colloids Surf B Biointerfaces, 2022, 210: 1122532022 -
08 - 06 ]. https://doi. org/10. 1016/j. colsurtb.

2021. 112253.
[4] LI Z, XIJ, CHEN H, et al. Effect of glycosylation with
apple pectin, citrus pectin, mango pectin and sugar beet
pectin on the physicochemical, interfacial and emulsifying
properties of coconut protein isolate[ J/OL]. Food Res Int,
2022, 156; 1113632022 — 08 — 06 ]. https://doi. org/
10. 1016/]. foodres. 2022. 111363.
T¥, AR, Ky, % EEEA - RIRE AL
BERCHO A AR M ORES [T ] |, 2022,
43(16) . 46 -52.
ARCHUT A, DRUSCH 8§,

coacervation of pea protein and pectin: effect of degree and

(5]

[6

[

KASTNER H. Complex
pattern of free carboxyl groups on biopolymer interaction [ J/
OL]. Food Hydrocolloid, 2022, 133. 107884 [2022 - 08 —
06]. https://doi. org/10. 1016/]. foodhyd. 2022. 107884.

[7] PANM K, ZHOU F F, SHI R H, et al. Characterizations

of a pectin extracted from Premna microphylla Turcz and its

cold gelation with whey protein concentrate at different pHs

[J]. Int J Biol Macromol, 2019, 139 818 - 826.

[8] ZHANG S, VARDHANABHUTI B. Acid - induced

gelation properties of heated whey protein — pectin soluble

complex (Part IT) ; effect of charge density of pectin[ J].

Food Hydrocolloid, 2014, 39. 95 —103.

[9] SCHREUDERS F K G, SCHLANGEN M, BODNAR I, et

[

al. Structure formation and non — linear rheology of blends
of plant proteins with pectin and cellulose [ J/OL]. Food
Hydrocolloid, 2022, 124. 107327 [ 2022 - 08 - 06 ].
https : //doi. org/10. 1016/]j. foodhyd. 2021. 107327.

[10] GUOJ, JIN Y C, YANG X Q, et al

microtomography and mechanical property analysis of soy

Computed



44

CHINA OILS AND FATS

2023 Vol. 48 No. 11

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

protein porous hydrogel prepared by homogenizing and
microbial transglutaminase cross — linking [ J]. Food
Hydrocolloid, 2013, 31(2) ; 220 - 226.

WU C, MA W, CHEN Y, et al. The water holding capacity
and storage modulus of chemical cross — linked soy protein
gels directly related to aggregates size[ J]. LWT — Food Sci
Technol, 2019, 103, 125 —130.

TANG C H, WANG X Y, YANG X Q, et al. Formation
of soluble aggregates from insoluble commercial soy
protein isolate by means of ultrasonic treatment and their
gelling properties[ J]. J Food Eng, 2009, 92(4) . 432 -
437.

XU XY, CAO Y, ZHANG H, et al. Effects of cornstarch
on the gel properties of black bean protein isolate[ J]. J
Texture Stud, 2018, 49(5) . 548 - 555.

VAN DEN BERG L, VAN VLIET T, VAN DER LINDEN
E, et al. Breakdown properties and sensory perception of
whey proteins/polysaccharide mixed gels as a function of
microstructure[ J |. Food Hydrocolloid, 2007, 21(5/6) :
961 -976.

TOLSTOGUZOV V. Phase behavior in mixed polysaccharide
systems[ M ]//STEPHEN A M, PHILLTPS G O. Food
polysaccharides and their applications. Boca Raton; CRC
Taylor & Francis, 2006 589 —627.

LAN Y, OHM J B, CHEN B, et al. Phase behavior,
thermodynamic and microstructure of concentrated pea
protein isolate — pectin mixture: effect of pH, biopolymer
ratio density [ J/OL ].  Food
Hydrocolloid, 2020, 101. 105556 [ 2022 - 08 — 06 ].
https : //doi. org/10. 1016/j. foodhyd. 2019. 105556.
COOPER C L, DUBIN P L, KAYITMAZER A B, et al.
Polyelectrolyte — protein complexes[ J]. Curr Opin Colloid
In, 2005, 10(1/2) . 52 -78.

SUN X, ZHANG W, ZHANG L, et al.

ultrasound - assisted extraction on the structure and

and pectin  charge

Effect of

emulsifying properties of peanut protein isolate[ J]. J Sci
Food Agric, 2021, 101(3) . 1150 —1160.

TRAN T, ROUSSEAU D. Stabilization of acidic soy
protein — based dispersions and emulsions by soy soluble
polysaccharides[ J ]. Food Hydrocolloid, 2013, 30 (1)
382 —-392.
SOUMYA B, SUVENDU B.

Compressive  textural

attributes, opacity and syneresis of gels prepared from

[21]

[22]

[23

[

[24]

[25]

[26]

[27]

[28]

(29]

gellan, agar and their mixtures [ J]. ] Food Eng, 2010,
102(3) . 287 -292.

RENKEMA J M S, KNABBEN J H M, VAN VLIET T.
Gel formation by B — conglycinin and glycinin and their
mixtures [ J]. Food Hydrocolloid, 2001, 15 (4/5/6) :
407 -414.

MONTEIRO S R,LOPES - DA - SILVA J A. Effect of the
molecular weight of a neutral polysaccharide on soy protein
gelation[ J]. Food Res Int, 2017, 102, 14 -24.
WRIAT, W0, E5R, 4. RE - SRR SRR
MORES M OFFE e e[ ], w1 & ah 22 4, 2020, 20
(11). 319 -327.

SHEN X, ZHAO C, GUO M. Effects of high intensity
ultrasound on acid - induced gelation properties of whey
protein gel [ J]. Ultrason Sonochem, 2017, 39. 810 -
815.

LE X T, RIOUX L E, TURGEON S L. Formation and
properties  of polysaccharide

functional protein  —

electrostatic  hydrogels in comparison

Adv Colloid Interface Sci,

to protein or
polysaccharide hydrogels[ J].
2017, 239, 127 -135.
RESENDIZ - VAZQUEZ J A, ULLOA J A, URIAS -
SILVAS J E, et al. Effect of high — intensity ultrasound
on the technofunctional properties and structure of
jackfruit ( Artocarpus heterophyllus) seed protein isolate
[J]. Ultrason Sonochem, 2017, 37 436 —444.

PILLAI P K'S, MORALES - CONTRERASB E, WICKER
L, et al. Effect of enzyme de — esterified pectin on the
electrostatic complexation with pea protein isolate under
different mixing conditions [ J/OL]. Food Chem, 2020,
305 1254332022 - 08 — 06 ]. https://doi. org/10.
1016/]j. foodchem. 2019. 125433.

MA X, YANT, HOU F, et al. Formation of soy protein
isolate (SPI) - citrus pectin ( CP) electrostatic complexes
under a high - intensity ultrasonic field: linking the
enhanced emulsifying properties to physicochemical and
structural properties[ J/OL]. Ultrason Sonochem, 2019,
59. 104748 [2022 — 08 — 06 ]. https://doi. org/10.
1016/j. ultsonch. 2019. 104748.

WEMZ, S, A, G BFHl WX R
FIBE R Y 08 9 A JH S s R AR [T]. & il B,
2022, 43(20) . 102 - 108.





