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Effects of Jet Cavitation on Maillard Reaction and Conjugate Structure
and Emulsifying Properties of Soy Protein Isolate

LI Liang ZHOU Yan TENG Fei GUO Zengwang TIAN Tian WANG Zhongjiang
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract; Maillard reaction is a non-enzymatic, natural and non-toxic method to modify protein or
polysaccharide. The effect of jet cavitation powers on the process of soy protein isolate — dextran Maillard
reaction was studied, to improve the defect of low efficiency, long reaction time and high energy
consumption on the Maillard modified soy protein isolate. The effects of jet cavitation power on the
products structure and emulsifying properties were further studied, which provided theoretical support for
improving the functional properties of the soy protein isolate with Maillard reaction. The results showed
that the jet cavitation treatment induced the molecular structure of the soy protein isolate and exposed
more reactive sites, increased the activity of protein and promoted the Maillard reaction process. When
the jet cavitation pressure was 1.5 MPa, the SPI and dextran Maillard reaction process was the largest,
Ay was 0. 55, browning was increased by 17.02% , A,,, was significant increased (P <0.05). The
degree of graft was increased from 32. 54% to 57. 89% . SDS — PAGE verified that jet cavitation promoted
the Maillard reaction of the soy protein isolate — dextran. The fluorescence intensity and UV absorption
intensity of SPI was increased which was treated by jet cavitation, indicating that cavitation treatment
changed protein conformation and increased the surface hydrophobicity, but the fluorescence and UV
absorption intensity of SPI — dextran products were decreased, indicating that dextran combined with the
treated SPI surface, the hydrophilic groups were increased and hydrophobicity was decreased. The
emulsifying activity and emulsification stability of SPI — dextran Maillard reaction products were increased
by 40. 61% and 48.46% , respectively.
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KRG HE (LB 90. 21% UL &, K5 i &
G35 T% N6 W5 BT 5 53 % 0. 95% , AL 4T 4 i &
S3%80.87% ), IR & E Sk (FEH) A BRA T
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SR TR IR A HoAtb i i85 128500 32 54 53 #r
afi
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i1, H7K Hitachi 23 &) ; PHSJ] — 4A BIS286 % pH 3,
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4 SPIAESLE T 0.2 mol/L pH {8 7.0 FUBEIR
ERE M, E IR (20°C) FREIHEFE 2.5 h, T RE
3B BT /U 4% . B 500 mL SPI ¥ K = it
T TS A AR FE A FR R 7430k 0.0.5.1..0
1.5.2.0 MPa, 5K 10 min, #J AN FE 3 7K, 4 PR 5 AF
i T 4CIRAFEE L
1.3.2  SPI R A WH 4

SEFRE Y SPL TR 5 1% 5 B8 (70 ku) K
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SPT 3 RBERE A T 0. 2 mol/L pH {H 7. 0 #
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Angy o BUEBER , Fm N A B0 v 8] 7= 49 5 2 b
EAREN
1.3.5 fEkE

Pl R AL E 2 mg/mL SPI 7 BEBEERE b,
T, A 4 mL S84 — HIEE (OPA) 5], 7841 1R 2
J5,35°C /KT IMER 2 min, 2840436 06 B T
340 nm ALY EREE . LA 200 wL (0.2 mol/L. pH {H
7.0) BERRER 2 v AE S 1, 1% 80 mg OPA (Vi 7E
2.0 mL 95% Z ") ,50 mL 0. 1 mol/L PUMNAR #H 2%
M (pH 1 9.5),5. 0 mL 20% SDS ( -+ k2 JL i 2
B VWA 0. 2 mL 2-5i 3k L BEIR A E A E 100 mL
el OPA 330" A TR Ak

Ao _Az
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1.3.6 RMREEHEE R B K
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(8.0 mmol/L) , i 0.01 mol/L pH {H 7.4 ¥ Tris —
HCL 22 vh W #2511 o o 8 Wk B2 A RS 22 0..05.,0. 1,
0.2.0.4.0.8 mg/mlL, 1 A, =390 nm (2.5 nm Pesg
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WEIRERZE vy i, fff FL 0T 2 Wk B2 R 0. 001 g/mlL, B
30 mL AL EE FURE S OIA 10 mIL A9 K 52 3 B R
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HEY) 2 min, A 3 W, PBTE A B FLIRRE i Y
JRFRELH 50 L A7 B2 HEE] 5 mL 0. 1% SDS ¥
b IRE5] . A HIAE O min A1 10 min B %2 FLAE
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O——FLARIH AR A TR 0 %, B 0. 25
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1.4 #HiEsE
ARG K A 3 W, I R P AH = o v B
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(RIS

2 #R5WE
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0.55, S HRAE AL (0. 47) AL 5 T 17. 02% , K W]
SRS A A PR R fnb 2 4 g 58 A S N Y R Y D
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Fig. 1  Effect of jet cavitation powers on browning intensity

and Ay,
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Tt K 7= A 1 25 7 S HLABRONE , 38T A3 S L A
JEiR , SR o A5 AR, ISR, B A
ZEHEIN XN T RNAA R AT S s R i Y
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B PR N SCHR [ 20 ] B 9T & B Bk R
W7 HE BRI AR N B FARIN R A 728 B 11 5 73 1Y
23 [ AR G2 I S5 44 | {4560 B AE 5544 9 3B A 25 K PR
FEMRGREL B 7R ok, TR I 25 AL ] — g 1 25
T, SPL ] SREMEAL il B FAS JEE Bt B i 25 1k R ) 5
SEHE SN R T2 1.5 MPa B 422805
M 32, 54% HEINE] T 57.89% . {HBEE S a5 AL R
JIARSEHE R E] 2. 0 MPa B, H24% B R 2] 42. 68%
R AR T S8R P AR, A SRR,
RS T S48 i Ny ()

AR MR
2 SRR ZS A g X A 1 ) S
Fig.2  Effect of jet cavitation powers on degree of grafting
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RHET=I6 SDS — PAGE & AN 3 (44 M £R
FRUERE 0> 15 50 1 ~ 5 R ARSI 26 E N
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BRI SPL AW (55407 1) AH L, Bl SR i 25 A6
73(0.5 ~ 1.5 MPa) 34 /i, {73+ & (20 ~ 25 ku Fff
T ) Sy B AR v, BB R ZS Af2 iE SPL 5 SR
A SO AE B T Hef A i, AR 4% SDS — PAGE i
FEHLR , #E Wt SPT 7 SR W% 7 1 vI fg 3 o 3k f S 45
AP B S A AL B 25 SRRSO (i SPT 43
TS, AR 1 2 R AR TR E
W22 8] 1 25 &, A2 9 SPT — 7 5 4 56 7 78 Jz v F

R B A AR S 4k N & 2. 0 MPa B, 4t
TS T OSPL 5 R R SRR R N, X
B TS A A A R AR e AR s R AR S 2
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Fig.3 Effect of different jet cavitation powers on molecular

weight of Maillard reaction products ( SPI — dextran)
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() ELA DO CRR I B 7 ) OB GRS RRAE 2 ORI
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AR 254k 5 1 %5 SPT —4 S RE i 92 e i 5%
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St EER AR, AT R 2k 128 1.5 MPa B SPI -
TSR L IV A 2R 110 S P g 07 A B8 e K, 25 45 1
B i i 22, ELAT SR 1 BRI
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Fig.4 Effect of jet cavitation powers on fluorescence

spectra of SPI and SPI — dextran
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Fig.5 Effect of jet cavitation powers on UV — Vis
spectra of SPI and SPI — dextran
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1.5 MPa, SPI 4 ¥ [ N 7= 9 0 H, 35 2 fe /ME
(17.29) , SARIEAT H 25 fL AL BRI SPT 7 2R M )
RN HAHCE/N T 41.29% , X A g2 25 ik ik
PR R (5> T 45K 1 e A2 1F SPL 58 R A & 2
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Fig.6 Effect of jet cavitation powers on surface

hydrophobicity of SPI and SPI — dextran
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Fig.7 Effect of jet cavitation powers on EAI and ESI of
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