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1.3 RKEH*
1.3.1  HEZHE(GP)-B& & 11 (CS) % i 1l 4

1) GPW  HHR WM T 4K bl &
53] 6 4~ 5t it 4 £k (0.0%,0.005%,0.010% ,
0.015%,0.020%,0.025% ) i) GP ¥ WL, 48 1 7 fit
Jo BT 4 CUkA L&

2) CSUWW MU0 g BEEEH, T 20
mL 9 0.1 mol/L. NaOH ¥ W H, #5080 mL # 4k
K, il 25 A5 B 0.1% 1) 1 R VA T, T P08 A A
4 CURFE™ A BROKE o FHTET 1 mol/L ) HCL
FEWIET pH AR 7.0£0.2, % H .

3) K CS I GP WL 1:1 (KRB He iR
A, EIRAEW T, GP W & 4> 8 /5 ilh 0,
0.0025% ,0.005% ,0.0075% ,0.01% ,0.0125% ;CS
0 5 B0 R 0.05% ., % GP/CS B4 W & T 14
RS BB TSRS TR
1.3.2 B 3 66 EETHAE 400 nm 40 &
WO, A 3 ok BE A, LA ZE AR K A 2 ) R
1.3.3 Kt Zeta—Hifi  AS[A] GP/CS Fo il i iR
BURW, AT pH (E-N 7.0+0.2, 1 mL #FE 5 B
WCE T AR M AR St 25 °COF A 2 min,
1.3.4 240560 2wl FEMIBEAR T AL
o I, 9 K 220~400 nm, 3135 3 & Hy 50
nm/min, &% N 25 C,
1.3.5 6iE B2 mL # B 15 A0 RE B IR IR
IMAE AT b ML, A IRZE OIS 18Uk
290 nm (A2 R ), & 436 F 2l 300~400 nm,
533 N 600 nm/min; MRS GG IE S 1 EE I

Zhao Z5B I g b AT I A2

1.3.6  ZI4MGIE K GP %W .CS ¥ W GP/CS
BEYIRR A H TS SR IRAL S R A%,
1E 4 000~500 cm™ Z [ AT 44, 3 HFEHR 1 em™,
1.3.7 B a3k B 200 wl 6 B 1A% A AR 5 i
T e I 5 VEFE 190~260 nm , 3 4 100
nm/min, B FE R 1.0 nm, 2245 1.0 nm, M3 g
& 25 C, I FnBRAE A RS

1.3.8 ALyl 4R 1.3 Rk a9 5k &
GP/CS B &) 18 el il b, H B 20 0 i 5 5
43518 0,0.25% ,0.5% ,0.75% , 1% ,1.25% ; & T 1
L BN 1%, DUMAR IR B0h 30% 17 &2
Ao K i K, = BT UT AL 10 000
r/min 5T 3 min, 15 21 5 6 FLIK .
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1311 Seitsrr 28 DO Y e 45 1 22 RO
KM SPSS 22.0 #4743t 40, DL P<0.05 R 22
S 3 FIH Origin 2018 & Excel 2K,

x100%
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B GP AFAE M CS B AR &, T fig 2
N5 AR R & 4 T 38 ,GP Rl CS 4y F 2

[i) ] BEFE B 1 AR R B AR AR AR BT
Wi, pH=7 I, 8 sl OB AT, d R
Wt = 1] A AR AR A 2 I, 2 — 22 33 GP/
CS Z AR R AE YR (pH=T) B A AR FI L
i

1 TEAKEGP5CSEGUHRERR pH EXFHTHRETH
Table 1 Changes of turbidity for casein solutions with different GP concentrations under different pH
28 %) pH 1t
2 3 4 5 6 7

0.1%CS 0.085 £ 0.000*  0.269 +0.006* 0.749 £0.041* 0.706 £ 0.031* 0.131 £ 0.002* 0.0864 + 0.002*
0.05%CS/0.0025%GP  0.083 + 0.020"  0.342 +0.004* 0.604 +0.018" 0.594 +0.011> 0.079 £ 0.002" 0.0807 + 0.005"
0.05%CS/0.005%GP  0.069 + 0.001° 0.208 £ 0.004° 0.528 +0.004° 0.376 +0.005° 0.075 +0.001° 0.0747 = 0.001°
0.05%CS/0.0075%GP  0.072 £ 0.002*  0.170 £ 0.004¢ 0.524 +0.022*"  0.454 +0.004* 0.079 £ 0.002* 0.0748 + 0.003
0.05%CS/0.01%GP  0.076 £ 0.002°  0.242 +0.012° 0.380 +0.015° 0.370 £0.016° 0.100 + 0.002° 0.0780 + 0.001°
0.05%CS/0.0125%GP  0.070 £ 0.001"  0.239 £ 0.014  0.396 + 0.007¢ 0.484 + 0.002" 0.077 £ 0.001" 0.0766 + 0.001¢
0.1%GP 0.057 £ 0.000¢  0.059 +0.001= 0.058 +£0.001¢ 0.061 +0.001¢#  0.060 = 0.001% 0.0628 + 0.001#

T SN 710K 22 53 1 35 (P<0.05) .
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11 :A:0.1% CS;B:0.1% GP;C:0.05% CS/0.0025% GP;D:0.05% CS/0.005% GP;E:0.05% CS/0.0075% GP;F:0.05%

CS/0.010% GP;G:0.05% CS/0.0125% GP,
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Zeta potentials (a) and particle sizes (b) of CS, GP and CS/GP complexes
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Fig.2 UV spectrum of casein solutions with different

GP concentrations
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Fig.3 The endogenous (a) and exogenous (b) fluorescence spectra of CS and CS/GP complexes
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U8/ BT B W B ff RN TG R ik AR b AN
F, xR GP Y CS KAMEAEMG CS K=
iR R T RIF,CS WS o MR HE KA T i
WO HESN A G IER T - &, EHE A4
BT & N B-H% f 4 4 5 SR 56 B-IT & 1)
BEERMULE S 2R A SRR, =&
A DL 3 A AR T R AP, GP e
XF GP/CS B AR R M ZREE5H & /2 mIEA R
Fo DSRS0 BT as A (WL 2.5 15 ) A
—3,

®2 CSHCS/GPEARRT-LHEMBENSTE
Table 2 Relative content of secondary structure of CS and CS/GP complexes

22 3| a—4 % B B4 = R A%
0.025%CS 495+021° 30.75 + 0.28° 17.70 = 0.14 46.65 +0.07
0.025%CS/0.00125%GP 423+0.17" 32.33 £ 0.10° 16.98 +0.29 46.48 = 0.15
0.025%CS/0.0025%GP 438 +0.22° 32.13 +0.10" 16.88 +0.29 46.55 +0.19
0.025%CS/0.00375%GP 4.13 +0.30" 32.30 = 0.16™ 16.88 +0.29 46.68 +0.19
0.025%CS/0.005%GP 463025 31.55 +0.13¢ 16.80 + 0.34 47.03 +0.24
0.025%CS/0.00625% 472 +0.22" 31.12 £ 0.294 16.72 +0.52 47.42 039

T B AN ) 5 B R 22 57 8.2 (P<0.05) sns: 22 5 AN 8.3 (P>0.05) .

2.7 FLUEM(EA)RIAILBEM (ESI)

EAT F ESI 2 S0 2L R v i) i 248 45, 3
Pl 3t e e, P 0 4T Sk % %) SR A AT
e R I FLIR . GP/ICS B A W FL AL 6 k45 Ko

FLAL R MR BB g B0, N2 3 B A Eb
) CS 1 & ,GP/ICS B A1k R HA 4 i 7L AL 7
P, Hd  1%GP/1%CS & A7k & LA P i, o
(22.24+1.13)m¥g, EFLALH LS ,GP Al CS
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FEAR I A A R A, TR T CS FEiH -k 5t
TET ) 8 B DA R S T A e, e L
EHER, BEE GP BN L3 An 5 fif 52 5 FLIFL
MRS RE TR R B B s Bk i 2 e a3, 2

EIRZd GP Mt 0.75%0F , H ESI B AR B BA% T
CS Y ESI A, X 1T BE & PR ok 2R 4 5 26 i e ok 17 ok
BEME, EAES TR BT S
23 1A B, fof S A A SR A B AR LT A R 1

% 3 CS # CS/GP £ &k %K ESI.EAI 1 Cl
Table 3 ESI, EAI and CI of CS and CS/GP complexes

28 7\ EAIL ESI CI
1%CS 9.91 = 0.04* 489.10 + 5.46° 100 + 0.00*
0.25%GP/1%CS 13.23 £0.62" 780.00 + 32.80" 61.54 £ 1.00°
0.5%GP/1%CS 14.58 + 0.44¢ 522.05 + 11.42° 54.554 + 1.92¢
0.75%GP/1%CS 15.42 £0.75* 533.85 £ 4.04¢ 49.06 = 1.05¢
1%GP/1%CS 22.24 +1.13¢ 251.17 £ 6.21° 58.18 + 1.89¢
1.25%GP/1%CS 16.07 £ 1.47' 277.62 +7.64' 61.54 £ 1.05"

W RPN R SRR R 25 573 B3 (P<0.05)
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FEE,0.5%GP/1%CS Fl 0.75%GP/1%CS & & FL#
R AR E PR . FLAT T8 B S AH IR 1)
. 0.5%GP/1%CS F 0.75% GP/1%CS P 4 i) CI
AAXT B, 4359 R 54.554+1.92 F1 49.06+1.05, iX
SRR E RS R, RS & GP inA
A BT e L S RS E T, R LR
PEHA FI

H:A:1% CS;B:0.25% GP/1% CS;C:0.5% GP/1% CS;D:0.75% GP/1% CS;E:1% GP/1% CS;F¥:1.25% GP/1% CS,

El5 CS#CS/GP EAHWAREERTMHT 14d EHRUBEHK
Fig.5 The appearance of the CS and CS/GP emulsion after 14 d of storage at room temperature
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Abstract The stability of Glycyrrhiza polysaccharide / casein complex was analyzed by Zeta potential and turbidity, and
the structural properties and interaction mechanism of GP/CS complex were investigated by fluorescence spectrum, infrared
spectrum and circular dichroism spectrum, ect. The emulsifying stability of compound emulsion was also discussed. The
results showed that GP/CS could form a stable complex. When pH=7, the Zeta potential values of GP/CS complexes were
between CS and GP solution, with the average particle size increasing and fluorescence intensity decreasing, and the ul-
traviolet absorption intensity decreasing with blue shift, the intensity and peak width of the absorption peak of the in-
frared spectrum were changed, and the secondary structure of casein were changed. The electrostatic interaction, hydro-
gen bonding and hydrophobicity were involved in the formation of the composites. In addition, GP/CS complex could im-
prove the stability of the emulsion. This study provides reference for the application of protein—polysaccharide complex in
food field.

Keywords casein; Glycyrrhiza polysaccharide; complex system; emulsion; stability



