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Abstract: In this study, Raman spectroscopy and circular dichroism spectra of soy protein isolate solutions subjected to different
homogenization conditions were acquired for investigations on the effects of low pressure homogenization on the structure of soy protein isolate.
The results showed that the secondary structure of soybean protein isolate basically remained unchanged when the homogenization pressure was
low (0~8 MPa). When the homogeneous pressure was 10~30 MPa, the a-helical and random coil structures increased significantly, 5-sheet
decreased significantly. Thetryptophan and tyrosine residues gradually changed from “buried state” to “exposed state”, and the protein molecule
exhibited depolymerization behavior; Over the course of the increase of homogenization pressure to 40 MPa, the ratio of tyrosine - Fermi
resonance line lgso/lgzy decreased. slightly, and the tyrosine residue changed from “exposed state” to “buried state”, indicating that protein
aggregates were produced, and'low: pressure homogenizatio did not significantly alter the configuration of disulfide bonds. In summary, the
secondary structure and tertiary structure.of protein molecules can be characterized by Raman spectroscopy, and obtained results revealed that
low-pressure homogenization induced depolymerization and then polymerization of soy protein isolate. These results were confirmed by circular
dichroism.

Key words: raman spectroscopy; circular dichroism; soybean protein isolate; low pressure homogenization

=D 5 e B R VA4 YV OVATISd
BRI T HAR, AR 7T RSB 35
B FLEMIEHAR S EI I HAMEL, BAT
i, PRIE. MR, SR THRIHFE ]
AP DR R, T BBOE G IS 4
ks EHEA: 2018-05-11
HeWH: ERAARZFESE WA (31671807)
&N B (1994-), WL, MFAE: RE. HEREYERTRE
BES: NE (1982-), B, TRIA, MsAE: RSRE5IE

58

SR O M A L B HE
TR EREM T A e SR H TR AR5
BHZ, ARG 86 v] DA fei F Y
Jiike ARPTAFILAN S b TR RS, R
IS FH o i (ORI LB ARV R (R T i TR B0
XA EE I — M4 7E, T AR ER D> (s
22) RATKTIL (CUREREGAE IR 8oL~ AT
LLAMEIETCIELEI TS, et — A ER A
MR TCER R R Tk SHADCE R EARMLL,



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.10

ot 2 — MR It E O =M =R E R
O8I BA AR R BT R R 5 e
26 ] DS B T 0 B IR R E R S
WReH— DR RIS R . A RRIHBLZ 6
SIHT Ik e B 1A TR R (R 9 P A it ok
GoEEARTHEEERME, EE MR
Mz . HEDE BB 74 E 2 Y B
SRR LS. SRS R AR . Rl
I ONEEZ I T B TR IE R R R A
s KBV ). w2y, Dy, U AT A 1
ZERE, DO HINRERRE, DA R A R AN E
(R R 3 i AL R G T /2 7 40 MPa L L.
Puppo MR 1t 100 MPa & FEH Tk 5 2R 1
JRIIF,  CLZRUE B R3S T K 2k S A = 4)
MY SR IR ERZ I, T R a5 ) LT A %
o 022 PSR 5 30 0~160 MPa 11 R Akt A B AT
DMEEE A7 RIF, R E KA, HEXNT
B TH SRR R . TeEMR R
60~120 MPa [1] F 3456 K &8 A I b i
TRER, o-RE pEATEZ, TSR
WIS W WIESiiilcn vl ey

FESChRAE =, TR RIRRS], SRR
FTI— AT 40 MPa, ASCH4E 40 MPa bA T35 i &
JIR R G R BB T T2 ik o tr, xS
HEFMIREE S M GATII T, ISR 451
FRIE A ER T FONLEE, A EERE0E N K S AR AT
SRR IR TR

1 HRSEE

11 FE#

RIREH, WEBTAESBVERAT, S50k
B, ERFREE N b 2K
12 /2B BEE

FD-1C R IR TIEHL, bR R R AR A
Al EESBEYENL (FI-200), F#EbRAEA T, %
T [ 3 0L DT5-2, ALt R B CofL A 75
DFS-Dairy-001 $3J5itll, #ili=An]: LGR20-W &3\
FEEAEE O, AL LB OHLA R PE Raman
Station 400 HOG R 2 H1E, SEE PE AF].

13 R F

131 XEHBEAONHE
FREL 1600 g RSN =R, 2 8UE 12 L X T

/K, FH 2 mol/L ] NaoH il pH 6% 7.5, 7£55 C F
PEFE 1 h, B0 (4500 r/min, 20 min) BY i 76
DUEHFIIN 9.6 L 5B F/KBEHEHE T R OHAE,
B B3, B m vk EiEA I, 7Rk 50 CF,
i pH (% 4.5, B0 (3000 r/min, 10 min) HUTiE,
BINER (e, /B Kk 3 WA pH {E 2% 7.0,
Fer 1% K0 B AT, 0 9 08, o ilfE Ik
771, 2. 5. 8. 10. 15. 20. 30. 40 MPa Tk
PE, SRR — AR TR, AT
1.3.2  FZ IR T RS

BN S RN, T
B, FRSHOE: RATIZE 80 MW, 42
WSt A 400~1800.cm™, UK OGIK: 785 nm, IR
BFIE] 60 s, AN S ABE ST 4T4E 3 YRR I,/ TR
fifs s BhneEA I B b, I iR 5 e 3 om ™t
o S GEAE RS SR A Origin 8.5 # ik
1T P Ab B, el dy FEA R R AR5 AR N &R
(10031) cm?t {ERIA—E 7. SR Peakfit
Version FAFHEAT G 34T 5 B AR b g5 2 0y
S BREBUERIT Origin 8.5 #ft, 1H—{bAabFEA
PR 1004 con™ 9 PR, 4 SPSS 19.0 #4T ANOVA
Z 5 WS VET 2500 (p<0.05 NEEMZER).,
133 =& iEnr

Vi) — (oo i il s 22 R e g Vg i, HURE R AE
20 ‘CZ&fF T 10000 r/min 8500 f5 ik 22 8 1 0 i Ak
25 0.1 mg/mL. W S A+ FHHE A 100 nm/min,
FIHER KGR 250~200 nm,  FE S IEEFE A 0.1 nm,
R 100 mdeg/em, FAMEREE 3 KME. £
P CDPro B34 T /0T

2 ZR5L

21 HEKHAH

-
mama  FHEm r/; i
C-HERLH 1

200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Wavenumber / cm
E1 REHRFHTAESBERRSIELE
Fig.1 Raman spectra of soy protein isolate under different

homogenization conditions
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Table 1 Characteristic Raman frequencies and tentative

assignments of structures in SPI at different treatment
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Table 2 Raman Spectra Frequency and ownership of
Secondary structure of Soybeanprotein‘isolate
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Table 3.Determination of Secondary structure of Soybean protein with different homogenization by Raman Spectroscopy

N ZREEMLA R,
vz
o YAk A% pEEA FALA-th

0 MPa 24.4640.30° 31.3140.10° 20.1340.07° 24.1040.12°
1MPa 24.4040.20° 31.0340.30 20.2340.15° 24.3340.14°
2 MPa 24.5040.00° 31.3040.14° 20.0040.18° 24.3040.16°
5 MPa 24.4946.01° 30.7446.13° 20.7446.04° 24.7740.23°
8 MPa 24.5540.01° 30.334).02% 20.4149.119 24.7046.30%
10 MPa 25.0540.08° 28.0340.13° 20.730.00 26.19+40.22%
15 MPa 25.3040.12° 26.9040.08" 21.0140.30° 26.6940.19%
20 MPa 26.7540.09° 25.40+40.16° 21.1040.20° 26.7240.13°
30 MPa 27.0620.04° 25.1340.119 21.0920.11° 26.7240.08°
40 MPa 27.1040.04° 26.0640.07° 20.8240.12 26.0240.19°

E: Bl =7 4485 RE FAREA £ F B3 (p<0.05), FH.
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Table 4 Band strength of side chain groups of soybean protein isolate under different treatment conditions

K& &R BT R B FBR I R IR 2% Ngsol lsso C-H iR E
0 MPa 0.92440.01° 0.9620.01° 0.99240.01°
1 MPa 0.92246.00" 0.968:0.03" 0.9906.00°
2 MPa 0.92320.00° 0.9690.01° 0.9930.01°
5 MPa 0.922:40.03" 0.97140.03 0.99420.01°
8 MPa 0.92040.01° 0.97240.01° 0.99640.01°
10 MPa 0.915:40.02° 0.9786.01° 0.9980.01°
15 MPa 0.909-49.,01° 0.98446.02° 1.0400.00°
20 MPa 0.9040.02° 0.992:6.00° 1.09020.01°
30 MPa 0.90026.01° 1.01440.01° 1.13020.01%
40 MPa 0.90326.01 0.98216.02° 1.0740.02°

E: Fl—7#dE 5 RE FHRE £ 7 B3 (p<0.05), TFH.
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Table 5 Low pressure homogenization treatment of protein secondary structure

i o-325%/% B-Hr &% S5 1% TALN) <t 1%
0 MPa 13.6040.02 42.50240.07% 19.53+0.09°f 24.3740.03"
1 MPa 14.3440.07° 41.4020.08° 19.4620.07% 24.809.03°
2 MPa 14.6240.11° 41.2340.17° 19.5840.07 24474004
5 MPa 15.1140.07° 40.4740.09° 19.4340.03 24.9940.45'
8 MPa 15.9040.03 40.2640.11° 19.1040.09 24.7449.09°
10 MPa 15.2140,03™ 37.5240.16" 19.5940.11¢ 27.6840.0°
15 MPa 15.8140.09° 35.3040.12° 20,0040,08° 28.89:0.02°
20 MPa 15.8040.11° 33.2340.12f 20.9040.08" 30.0740.02
30 MPa 16.2540.08° 31.9140.04° 21.4540.06° 30.4940.05°
40 MPa 15.8140,02™ 33.2240.03" 21.2940.12° 29.7840.05°

E: Fl—3 ¥4 LARRERRER LR, REHHZEFMZR (p<0.05).
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