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Preparation and Stability Charaterization of Soybean Lipophilic
Protein — Methyl Cellulose W/0O/W Emulsion

LI Yang'? LI Lijia' HE Mingyu' YANG Haodong' KONG Yang' TENG Fei'
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China
2. National Soybean Engineering Technology Research Center, Harbin 150030, China)

Abstract; Soybean lipophilic protein and methyl cellulose complex were used as hydrophilic emulsifiers
to form the outer phase of W/0/W emulsion. Using PGPR as lipophilic emulsifier, olive oil as oil phase
and vitamin B, as indicator, W/0/W emulsion was prepared by a two-step method. The effects of the
ratio of LP to MC in the complex and outer phase on the stability of W/0/W emulsion were investigated
by means of laser scanning confocal microscope, optical microscope, particle size, Zeta-potential,
rheological properties and stability index. The experimental results showed that when LP: MC was 3:1
and the external water phase ratio was 70% , the force between the droplets of W/0/W emulsion was the
strongest, and the particle size was the smallest, the absolute value of Zeta-potential was the largest, the
protection of active substances was the strongest, and 28 d storage stability index and rheological
properties were the best. The development of emulsifier for W/0/W emulsion was helpful to improve its
stability. Aiming to provide a strong basis for the use of soybean lipophilic protein as emulsifier, and
further explore the effect of its interaction with methylcellulose on the emulsifying properties, the research
result can also provide a theoretical basis for the application of soybean lipophilic protein and methyl
cellulose in W/0/W emulsion system, and provide reference for improving the stability of bioactive
substance delivery system.
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Fig.1 Polyacrylamide gel electrophoresis map of LP
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Fig.2  Optical microscope images of LP and LP — MC
W/0/W emulsions
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Fig.3 Laser confocal images of LP and LP - MC W/0/W
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2.3 W/O/W Z&HiZ0 Zeta-F {iL

FLVRRL AR S FL o3 A 2 FL WA T R RE AR bR, H
MTIFH e ErE™ . £1 yAREASZ
L BE B A B A A B ANK AR T B W/ 0/W 2L
FRLAR FIHL AL . HH 2 1 AT, 78 2L Ak 50 AH [R] A 1 0
TLANKA R W/0/W LR E A TR AR, X 2
BT FLIR AN K AR 2R ) K A B e, HLOWRR 1R] Y
VE I 1 A [ 5 3508 K0T I T B 5 A0, 24 81 KA L
BRI, LP 5 MC it bR 1: 305 G Wi E M
W/0/W FLIREAT Fe KRR, X Al fig & i T Uk ke
BF WG W) R BB R, & i) MC ] B A 42 5
THMKAHM R e & R BORME Z B & AT B i 2
B Y AN KA LP B SO A ROk
TXAT BE A T K 8 2 W B AR 2K — i T A 3R
TH1 5K 77 04 728 A6 T AT 5 1 LR 3R 07 A 3 B/
YRR T 3L A A R VB A AL, Xl B I A UL K 1Y
g R -3,

Zeta-F3 A0, — 8 FH >k D Hr sl 35000 FL R 0 P B AR
FE M LA — BB b AT DL R LV VR () A A

FHE /I, Zeta-F 37 4 XoF 0 8¢ e, R 5 8] B9 FEL SR
3t K, B R M A R 1 ]
L, A KRR T B S Bl 80% 1 7L TR A R AL 446 X i
AR T AP A B 3t 430 70% 19 ZLW, 3X AT RE 2 T
e A B4 1 KR R YRR 23 BORE R, S BRI =2 TR
RS R 55 s B LP e S P e,
W/0/W Ll iy LA 4 X S B K 4, HAe TP 5
MC 5T EE LS 3 LI 2K 31 e K, 6 W] abe I 5L 98 T T 2
() 11 e R R ) e i, 3K AT DA By 1 YRR =2 ) A R A
P FLW R E T 2 LP 5 MC R L
130, LR A0 AL A2 45 0 (5 5 AUA LP A2 /Y 2L A
L4, 3% T RE 2 ph TR 1] N5 ) B ki RO R T
RAE WO Z 18] 09 Fe T30k, b T MC AR TS
Bl BT LA 22 1) MC A7 A5 FF S 23 38 03 14 2 T Al
(CR S P A R I R R e N R
%1 LPFLP-MC W/O/W Zi i i 132 70 B f
Tab.1 Particle size and potential of LP and LP — MC
W/0/W emulsions

Lp5Mc W,/05
B W,
3:7 (815.66 £16.92)¢ ( -47.76 £2.12)°

BiF/nm Zeta-H {ii /mV

. 2:8  (1130.67 +40.21)" ( -46.53 £2.03)"
. 3:7 (975.67 +40.52)° ( -28.71 £1.32)"
a 2:8  (1315.42+57.97)" ( -28.43 £2.80)"
. 3:7  (2824.3135.79)" (-24.53£1.71)°
b3 2:8  (3031.45+34.50)" (-23.55£1.76)°
W 3:7  (3241.37 +37.64)° ( -22.66+1.01)"

2:8 (3620.66 £31.64)" ( -21.86+1.11)°

W9 B AR 65 B 47 22 53 .3 (P <0.05) T,

2.4 LP-MC Z U4 FHEMALBESE
ARV A B A1 KA A5 & 1) W/ 0/ W X2
FLW X LP — MC &5 W 3L A0 6 P46 20 (EAL) Fzl{b
e T Z (ESD) 1Y 52 e an 1] 4 (] HOAS ) 7 BE R
ZSRWE,P<0.05, FF) R, HIE 4 mH,5LP
FHLG,LP — MC 5% HA T i EAL X AT BEH T
MC 5 LP W5 & W I8 5 Al S 7K A8 v 88 4 80 &
F1 BT 434 A SIS0 I AR 5 435 ) Y R
R AR F 33850 o 25 4k K AR 5 20 B0l 0% I
LP — MC ) EAT #5524 Sh 7K A0 T & 43 %00 80%
Bf,LP 5 MC i &l 13 E G HAESDH
EAL X 7] BB /2 fH TR Z 1 MC ffi 4K A0 B BE 38
EIEANNCREL /LA R S TS € 1
L, 5 m T LP — MC &2 & Y7 5w b il 3L 1k g
S A LP Ra s W/0/W FLEI, LP [ EAT 5
I, X g2 th F LP 76 2L 5t i b % W B 3k 2 A,
Hogr m BE oy B SR KA P i LP 5 5 1) LP 2




400 &l #Hl

2022 4

W /05 W 5 & Ltk
W /05 W, J5 & H 3t

¢
(€,

-1
ol )

=

LP5MC
fE 31

LP5MC LP5MC
PR R
250

W /05W, i
W /05 W Ji

ESI/min

2000

LPEMC  LPSMC  LPSMC
JRELLL3:1 JRELL1 SR Ebl3
a5

Bl 4 AFELEGIT I LP—MC (¥ EALFI ESI
Fig.4 EAI and ESI of LP — MC in different proportions

[ A BVE FHS8 T ALI AR R AL, IS T
HAARE T .
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S ffi A5 ) T SN KA B vk 1 I, O £ 1 42 4 o W
B TR ER, AW RS ENE S ANS
NN SRR ME FL AL R PGPR 7 A 55 4 | [ iof 2% iff
VRLI 22 TR A T R B s AR 11 SR 4 e L M S 3K
LP-MC E&5WI R e TR, Xxdwy 2.1 4y
i —2; it LP RoE M FLwh , LP i 7L Ie R e
Fe I, 3 0T BB T A KR HR g S 0 2R A =2 R Y
AR NN D) 1B =5 i I R R RSE -5 S
T LP AL Abka etk R,

2.5 W/O/WRABREFEMR
2.5.1 W/O/W L Eh I

T AR 2E e 5T W S AE AN 1V F T AR TE RN sl 1Y)
Bheg BEoE 0 G E BRI . FLU Y AR Rk 5
PR Z2 25 DA G, S i FLVR M TOW 25 4 . & R
A FLI IR FR , KB4 #0 A BT VA Pk i AT Y A
YU R A BT VIR . &5 R W/0/W R TE BT V)

0.001

80

K5 LPALP-MCW/0/W HKEE
Fig.5 Viscosity of LP and LP — MC W/0/W emulsions
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45 2 BT 4598 — 350 B2 5 V0 R A 32 05, Ak AR
mi kb 80% 19 W/O0/W ZL I Zh B T R o 3 38 i KT
5 H 70% ) W/0/W FL, X AT e i T 8T b0 A9
el 1 S O T = R N/ [ A NI £
W/ 0/W FLI W i 3 BORRL B, U 28 s ) Y02 3R i) Y
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