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Abstract: In order to explore the potential of soy protein isolate and xanthan gum complex to prepare linseed oil based-
oleogels, the oleogels were prepared using emulsion-templated method under the condition of soy protein isolate (SPI) (mass
fraction 5% ) : xanthan gum (XG) (mass fraction 0.5% )of 1 : 1,2 : 1,3 :1,5: 1,10 : 1. The effects of XG addition ratio
on emulsion stability, gel strength, oil loss rate, and secondary structure were investigated. The results revealed that with the
increase of XG addition ratio, the physical stability and viscoelasticity of emulsion increased, and the particle size of emul-
sion declined significantly with a minimum of (2.99 + 0.29) um. The emulsification stability increased by 1.5 times compared
with the control group, showing solid characteristic. When the ratio of SPI to XG was 1 : 1, the oil loss rate of oleogels was
26.87% less than than that of pure soy protein isolate-based oleogels. And oleogels displayed a high gel strength of G'>
11 000 Pa, which was higher than pure protein based-oleogels (1 900 Pa) , as the ratio of SPI to XG was 3 : 1. Through the
analysis of the secondary structure of the gel, it was found that the hydrogen bond in the polymer chain was an important
driving force for the formation of polymer oleogels. Therefore, this research has given a reference for the preparation of oleo-
gels with food-approved polymer and also provided a theoretical basis for their potential application as a substitute for solid fats.

Key words: linseed oil; soy protein isolate; xanthan gum; emulsion template; oleogels

KFEHEE: 2023-02-03; f&EIHHE: 2023-04-08
BEEUH: HRARBAEESTEREILETH (32001626)
EERINT: o R (1984—) , &, ZdmlAN, flEdz; BIEEE: EEW, %, wangjianming@tust.edu.cn



+ 16

g5

AEHEAREEE H398 F1

Wl , WhERS , RREILSC, 2. K2 B A - B U 5 X R L S A il SR R M B B i (0], RETRHEER

2754, 2024,39 (1) £ 15-21.

YANG C,HAN Y Q,ZHENG K W, et al. Effect of soybean protein isolate combined with xanthan gum on the physical
properties of linseed oil emulsion and template oleogels[J]. Journal of Tianjin university of science & technology, 2024,

39(1) : 15-21.

fil (AR i 7 A A 1 ot JO M AR XU | S L AR g
PRI N BT T R PR AR, R T
R T e dole 4 B R, R b A U b
A K EARFENTRR A S AR NITR , o i AN 7 5 K&
JEJiE R DRSO IS 05 S0 o , ™ s e A
{4538

EHIRRIHAE S — B SR (B R A AR, A
ZFAEAREINIR , JUHE & NARLTE Z A G
PR o~V JRR IR , LA WS o L5 9 e ML =5 IS
A s s kPl BRI R A Ak AT LA T H:
FER RN A, B B I E SR, I AR T
o=V JRRTR o NI B 7 I 8 2 R ALK H BRI () AN e
e it &P R, 75 5 T4k — Rl LU B 1 B3
SV RR R 75 1 8 7 B R e Ak 1 2% o T R e Ak & —
I FFI R G ) A ok 2 A SRy 2 T AR B S A RH(E S 1
AR B A 25 R (0 A A o A G T A B I A
Fb, Vi S %) 1 R 2 B S R NB T PR o s IR, A 5 T
PN S g i3 AT R e o g o S A 4
F, AR R S R b s e
GRS /NPT 19 4% AT I A 2 e S AN BT 4T
HFras W B s, vl ae 2 R Bk A s F o I 4
e, R FH 5 50140 o o] 8 V0 ek 5 G 2 81038 o O, L
LIRS AR T N A S — PP ARG T 1) 1 55 TR e
(s R R LA R R B SR (A B
FEAZ R, R LIRS 2 ] £ 1) 28 11 SO Ry B e 2R 3
WAL AL AP RE . Yu SRS T R R
FNZ X H BT EERIE 520, IR 2 REA AL
W FE SR LI SR A, PE i T B AR e T | Y5k
TAEAATRE M ey A B R AR T Y AR
EERAMEATIRR -

KRG 4B 8 (soybean protein isolate, SPI) H.2&
PLBk i D REREME , AT IR, B MR R B
AN TR, 48 B e K S, sk g
A AL zou U] SPI Fnof MG H
MR (GML) HIZLIBA AR A &5 1T hBERE ; 5 B4 07
B AR LY, SR FH L IR 1 ] 25 PR T R I P 1 PR
PR, JEBEUE B — 4k 25 254, HAT 5 i fi A% (B
W R S RE T 5 (R 1 B ioh RS i FLT 2

BRI . )5 I (xanthan gum, XG) &—Ff
BB+ 20, HoKPS BRCEAT 25 (A 3G A 7 55 B e 22
PR A, T A AR L e B R e v

PRI, AT LASA BRI R Ae , K5 B oy
SERLR) , IR LR E R, R T LR ASEAR I i £
B BRI BRI EE R , 3 1 VR R AR S0 AT | Zeta FRLAL L 3L
AR AT L FLAR TR T | YA O A B AR R 2T AR
TEAE PO LR SRS TN, A K B R
P15 B i JE AN O b 48] 5 IR e L B 5 e 4 AP S5
ISEIR , 516 B 1 SO B A AL S i SRR I A
KAt BEARR T B st T AR

1 HESHE

1.1 &

KESTEEN, B SN (87.72+0.62)% ,
INAR KA BB BRA A5 R, B, Bfdir
TGN CRif) A R A SRR, T 22K WA SR
AR A R AT

AB204-N FIHLF43HT R, MR- R 20
(L) AR T HI-6A RUBUR R TR 23k 14 111 FE
i, 5 AN AT A F] s DK-8D 78 =i = 50K
1, ARSI AT FRA F]  FD-1A-50 253 R
TP, B (b0 (A BRA 5 D-500 Y5y
PImFLALHL, 1 E Wiggens 73 Fl ; Zetasizer Ad-
vance BIAAKTEE Nz Zeta HIA A0 AR, B2 [ T /R SCIA
yRLA ] U120 Pro AUEAM-RT WLAMENCEETT, 02
IES (FIE) A BRZNF) ; NICOLET 1S50 e B iH- 7546
LTAMGTEAY, #8[E Thermo Scientific 2\ ] ; Bettersize
2600 RVEOCRLEE ST, FHAS B RS A R |
MARS 60 BB AN, FEEG FEA ] .

1.2 FLRAEAR R #A R i B i R R O

Z BEXUPEN T Oy 2 R MR AE i, BRI — 2 i i
MRESBEEABTRE KB, BB 5%
SPI W, #E J1 P FEL 1, 4581 SP1 IR o FRIL—E i
St 1 D S R AR AR E 25 B K (5 4 43 B
0.5%) , BESI PR, 1951 XG %W SPI ¥R
XG WAL 1:1.2:1.3:1.,5:1,10: 1,



2024 42 A

M R, S RGBS BRI BRI LA i BRI B R ) <17 -

1: 0 WLLBNES , B 19i+E 1 h, BES SPI-XG H &
VW 95 CHn#A 30 min, SRJ5 FER /KA s R 4
il SPI-XG & AV B I A BRI (38 70 55 30 45
L, SEE WA 40%) , 19000 t/min 354 2 min 4
FLIBAR R o B FLIRAEAA 40 C T 24 h, BFE T
U T ™ i, A P RERR B U, A5 2 EEAL
1.3 KiBHR K Zeta BAIAINTE

K FBOEAL BE 43 i A0 22 FLIR P kAR . S 0%
B ORISR 0.001, ORISR 1.450, 238NN
AL PrEFR 1,333, 45 RE 3 Yl E AYF M. LI
Zeta HLO FHANKHREE K Zeta BTSN AE
1.4 FAEERIAMBEENNE

2 Hou Ayt Rtk . MpritsLi
RS HC 200l , A 1 mg/mL + — % 47 R 4l
(SDS) # WA FE 400 £%, 7 500 nm A0l & W' E
Ay, Uk SDS W= XTI, # & 30 min J5, 34 I
WS IR TR, PRI E G A, FLIRTE
FFLARS E R4 B B (1) A () A 5L

FTE RIS PERE S (B R,
_ 2x2.303X A4,y x Nx10™ D

OXLxp

Kt Ea WRAGIETERREL, 08 1 g EPRMELILIX
B, m¥g; N RFREAEEG 0 AT S EeB; p R
MR, g/mL; L o HeE M AP EER K, 1 om,

FUb R e R R e RE 5 (Bs) o, 1
AO
e 2)
KA 4o A 0 min B IERE ; 4,4 30 min A AR
5 At SIFA] 2, 30 mins
1.5 FLRATEHMERNNE

FLIB AR 2= AR 3 3 B A AT 2 . S
% Wang 2 3 F i 3l 20800 B— e By
B PLCE TR L, REBRZEARMEES, 7E 25°C
FAF I e A

BYUIEERE : AR SRR RIBR Y 1 mm, By Y] R
0.1 ~100s™", 105 VLA BT Vs R A8 1k

N SHASHR % 0 i < 30 o 4R % R R A, %o LR
PEFTHIAE N AR A4, 8 LI P 2R b X, Pk
PRI 4 , $5% K 0.1 ~ 10 Hz, iCseAE Rl & (G)
FHFER AL (G) o
1.6 MK EMNE

SR FH 0 00 R QR SR R ot i S o iR
T8 T VM EERCAE & (my) |, DLAR 10 000 r/min 5.0

A

E, =

20 min, TSR BR ZLUE R S PR AT R (ma) o AR X
Q) A BIR R (R) .
=T 100% 3)
ml

1.7  HERRREERERNNE

2 Wang M 05 BRI . SR A AR ST
W ASTEH 0.01% ~ 100% , #1581 Hz) FRIHE
(BHEFERE 0.1 ~ 10 Hz, WA 0.01% ) WS IHEEAL A%
SAPEVERE . FMBEEFERT VIR 0.1~ 1005 JLFEIH
HEFFIE .
1.8 EEMTHRTINIES

I mg SPI 8% XG ¥yAFE S 150 mg -t T/
IR AR , F R UK L TR A A AR
A% B, 7E 400 ~ 4000em™ Y TE Y, LA
4em™ PRI 16 Wk, LIZSSONREDN L, IR
IR R 25 °C,

FH U8 4 [ 5T (attenuated total reflection, ATR)
T2 SR 4B 4l I I R AR B A 204 o TE 400 ~
4000 cm™ JE FEINHEAT 32 WA
1.9 HELLE

FiE SERA LT 3 YOS AR SR E , B LA “OF
PIE + bR FOR . risgidisH SPSS 20 #1141t
O3 HT, AR TR H] 22 573 8.2 (P<<0.05) .

2 HRESH

21 EERAMELGIXSZEIES R R Zeta BBAL
AL
FLIBCBE 0 R/ IN a2 i LI RS 1, 8 LR
FRRE AR B/ N E BP0 R R R 543 B 1 (SPI)
SR (XG) AR XA FRIM LB AR R A2 5341 1
MU 1 s

— SPI: XG=1:1
— SPI: XG=2:1
— SPI: XG=3:1
SPI: XG=5:1
SPI: XG=10:1
SPI: XG=1:0

TRFAH0%

) 1 1 1 1
1 10 100 1000

FifE/um
B1 AEAXEHBEEASPD5EEREE (XG) FRLEsT
A AR ZL AR AR AL 5 B RO B2 M
Fig. 1 Effect of different soy protein isolates and xanthan
gum ratio on particle size distribution of emulsion
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