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Xanthan Gum and Konjac Gum Inhibits Liquefaction of Alkali-induced

Duck Egg White Gelsat High Temperature
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Abstract: Xanthan gum and konjac gum were added into duck egg whites to prepare alkali-induced gels to explore the inhibitory effect of
hydrocolloids on liquefaction of egg white gels at high temperature. Results showed that the viscosity, storage modulus and loss modulus of
prepared egg white gel with adding hydrocolloids increased obviously (p<0.05), and the browning intensity increased by 10.40% and 17.20%.
When the concentration of xanthan gum and konjac gum was increased from 0.50% to 1.50%, the hardness improved by 49.60% and 119.56%,
the puncture strength increased by 20.59% and 78.42%, the water-holding capacity enhanced by 1.02% and 9.47%, respectively, but the
hardness, puncture strength and water holding capacity of the gel added with xanthan gum were significantly greater than those of adding konjac
gum. When the concentration of the two glues is 1.00%, the sensory score of the egg white gel is the highest. The addition of these two
hydrocolloids changed the secondary structure of the protein and the intermolecular forces of gel: The addition of xanthan gum weakened the
ionic interaction (p<0.05), and the proportion of random curls reduced by 41.23%, a-helixes increased by 81.29%; While the addition of konjac
gum reduced the hydrophobic interaction (p<0.05), and the f-sheets content decreased by 34.97%, the a-helices improved by 68.97% and
70.37%, respectively; And the proportion of hydrogen bonds and disulfide bonds improved with the increase of these two hydrocolloids. In
summary, the addition of xanthan gum and konjac gum could inhibit the liquefaction of gel after high-temperature treatment, and the textural
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characteristics and water-holding capacity of the gel with adding xanthan gum are better than konjac gum, but konjac gum showed a more

remarkable influence on the browning intensity than xanthan gum.
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Table 1 Sensory evaluation of egg white gel

2021, Vol.37, No.4

FEAR AT A
RBRA, KiFRF, RIHRFILAE 5
A REAA ARG, A RE, RESA IR 4~3
AEAAAGY, REFRE, WA FILINE 2
AEAEBRAE, FL, ARAFILNEE 1
BRARIE P H G A A 5
BRARE b BB 4~3
Rhipit e .
BARBRRA AR, A Hk 2
BARAE R A ARIR, B 1
BIREABE, HABEERFORECHE, EEFHY 5
B BIRERASRERRAABRE, B REEFOAEME, EFHE 43
B ZARRIEARE, GFRIY 2
RIRERLE, LEERYY, BT 1
Bk 2 EPRE 5
ST BBE RS 4~3
BRI ERRERRE 2
BRI ERERRE 1
BB REBEH A G AAIER, LA RE. Tk RR 5
N, BB REBEFHEA ARG EA, A RAEA, TE. TR FE 43
R BEH A GAAFBABIR, A BMER, RE. k. RA 2
BBRBA A QAR FER K, BATE, e, Tk %R 1
134 BEIBE LN SR,
S SO IR, FREL S g BRI 40 1.3.8 S el e

mL Z48/K, 7E 10000 r/min FH4J5 2 min J5, fE£4 C
F 5000 r/min 250> 15 min, B EEREH, £y
HIEEHHE 294 nm A1 420 nm AT IR O GIE
Anoy T Agpgr FH Apoy IR LIITEAR, Ay fREH
)i P
1.3.5 R @EHK e
SR PRI HAEG FRE L g RER, I 19

mL ] 0.1 mol/L pH 7.0 BERRENSE M, HHTE 10000
r/min F¥JJE 2 min, T 4000 r/min %> 10 min J5E I
TES . W0 20 pL 8 mmol/L ] ANS AR ZE 4
mL0.05~0.50 mg/mL HI& FHEHRH, 7R EE T
EAL 15 min, PGS 66 RETHINE 6 R

(Flo), HA¥ok KA 390 nm, K5 KN 470 nm.
RN ANS [R5 IR ICN Flo HIGEH B
RIFEE A FRIRMmEKYE (S, HAPEARIK
JENREARAR, BEIEJG I FI (Flo F FL 2 2D AR,
1.3.6 #F &AM T

SO T

13.7 B-F4t. 84, KA ZAR R fo—rihE
9 ) 2

174

RIGIEH P05 #Rk, BARMMBRSHCN: WHT
A 1 mm/s, WAFTHEEN 1 mm/ss, WEHEN 1
mm/s, IR FEEEAN 3 mm, bk NSe, H
PR ERIFEES A 20 mm.

1.3.9 HRHem

KM (Water holding capacity, WHC) il &
SHESCERI B S, R 15 g HOERREREdh
RO E N (mp), FIJEAREEE, BT 50 mL
SO, BRI BB, FTIRK. 74 °C
T 4000 r/min B0 10 mino 550 JE AREURE S 5 SN

(my), %L AR HFRKME:

WHC =72 x100%

ml
1.3.10 AT &GME

SR s, KERRERE T T A
F, B FRZ G ARk K i k. B
FEFRERRTE Y. 0.1~100 rad/s, FNURERE M lieks
TR 10 rad/s [F{E; SERAHEIISERTEREA: 1~100
Hz, RN 1%. HELANISR: CP-50. HmET1E
G'=k' on' P F 3 1 4 SR AT R,



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.4

1.3.11 1§ setanshskign) sz

B 1.5 mg FAAGHTERIRE M AR 100 mg
KBr fEI IR R B, R R AR T LR O R
I 52 PR KT L2 4000~400 e, A0 HEESE 4 em’
FHEECN 16 K. 18 PeakFit 3K 4.12 (SeaSolve,
Framigham, MA, USA) /i 147 (1700~1600 cm™)
() BRI . 4l KBr FITES H .
13.12  #3EHT

1ZH SPSS 20.0 F AR HAL AR 317 2 H LA
LSD #6:4%, iz Origin 8.5 # A EIEHEATVER
3T ARG ER =R,

2 ZR51He

2.1 R 1850 A &R A

a

E 1 TRIRRE TEERRINRIIS
Fig.1 The appearance features of egg white gel under different

gum concentration
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41.23%, a-YEHEEINT 81.29%, {HAEETHH 0.50%
HhnE] 1.50%, -4l 1 34.97%, oI ihAn
o-BEHEST I T 68.97%F1 70.37%, VAR S
JEE 2 A BRI B R R EE M IR ML AN R, 525
I R BRI L, ISR I I B T 8
FI ) 2, XV s S Y S e
BRI EREZ —.

3 TEIRARKE TEERIRER _REMNTIL
Table 3 Changes of the secondary structure of egg white gel protein under different edible gum concentration

B B4 1% FAHLI) /% o-355%/% T-45 /%

g=4=] 23.45+1.40% 17.42+1.41% 18.61+1.43° 40.50+1.41°
¥R A% 0.50% 18.33+0.61% 31.31+1.82° 17.32+1.02 33.00+1.56"
#F R 1.00% 17.77+1.39° 32.19+1.82° 16.28+1.46% 33.73+2.86"
#F RNz 1.50% 15.90+0.71° 18.40+0.71° 31.40+1.70° 34.30+1.28
BEFPZ 0.50% 25.85+1.48" 14.28+1.31¢ 14.85+0.14¢ 30.40+0.86°
JEF AR 1.00% 21.96+2.80° 18.86+1.35¢ 18.63+1.45¢ 40.54+2.79°
BEFPZ 1.50% 16.81+1.43° 24.13+1.27° 25.30+1.27° 33.74+2.57°

E: RAHE AR FERTERTRE (p>0.05) ARFEEAFTEFEE (p<0.05) .

3 Zhig

AARIHI T 1 B Do PR AR BE S R R Bk 75 5 S 2 B
FE RO FE NG ER . BEFR S R, P
FREAAS (11 0 N 35) B 40 1 R 15 5 G 2 B T iR T PRV
b, BT H5 T B I S e ) A R AR AR
PR, NI 5 BT T B PRI R ST RA R P AR /K PR T
RIS, AR BEF RN TR A0 i FEE AN G P P s K
TR, MR IR 1.00%5H,
B VR VP B AN DI R R B i s T
o FIAVER /3, 32 BRI SR i B F 1) 3
S B RN BE S IR VR BE R B 1.50% 0, 550
ML L, R ACIE 73 AP T 71.80%A1 76.44%,
TEEIREE 2 IBEAR T 32.99%A1 51.73%. F¢ I AIE
FRO R R 22 S, A R R
FERSE I, 9D T RS B, BT o-08E
b, (EBEERORERE M, BT g4t #m
T AN D o-8805E 5 B, R P RE K R B
AR T R B IR R R R 43 TR R A LA
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71, IIEZFRHIBALET H T, (B2 BT PRI A
SERIRWE AR Z S, FEUR IR R . RFK
Ve URARAIRE AR 3 LS55 A P AN A8 Xt
B A B i AL BRI L AT T
VLRI, s I ANBE T I HIU N 1.00% 5
AT AR, TP TS 3 SRR A & b
Tl R B, HEPERA EER
AR AT 5 T it DT
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