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Rheological and Low-field NMR Characteristics of Chicken Liver Emulsion Composite Gel

(Key Laboratory of Meat Processing and Quality Control, Ministry of Education, College of Food Science and Technology,

Nanjing Agricultural University, Nanjing 210095, China)

Abstract: With the purpose of exploring the theoretical feasibility of new chicken liver products, chicken liver-chicken
breast meat-vegetable oil emulsion composite gels were prepared by shear emulsification and investigated for dynamic
rheological and low-field NMR characteristics. The results showed that the emulsion composite gels exhibited an obvious
weak gel property after heating treatment and possessed simultaneously a higher viscoelastic modulus and a better thermal
stability, which were the advantages of chicken meat emulsion and chicken liver emulsion, respectively. NMR studies
indicated four forms of water, bound (7,), emulsified (75,,), immobile (7,,) and free water state (7,,) in chicken meat and
liver emulsions. The proportion of immobile water in mixed emulsions was as high as 78.87% showing good shelf-life
stability. The first three principal components could explain 91.96% of the total variance. The score plots for the first and
second principal components provided an overall and visual interpretation of the quality characteristics of the emulsion
composite gels. As apparent from the above results, chicken liver-chicken breast-vegetable oil composite gels have excellent
physical properties and stability.
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Fig.1  Rheological characteristics of chicken liver emulsion composite gels
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Fig.2  Distribution of 7} relaxation time of chicken liver emulsion
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Fig.3  Percentage of four relaxation components of chicken liver

A JHFFLBE 5 P FLBE

emulsion composite gels

2.4 XSFFLBE I RS b

X FLBE 3 oy A = R F e e i) AR, S 2 AR
O 2 AR e DU D BU LA SRS br i —Fh 2 o4t
IR ITVER S AR 3AN T B (PC) X Ay 22 I SRR AR D
&, PCl. PC2FIPC34} HilffRe T Ak T5 2278 7 11162.83%
17.91%F111.22%, FI3 85 BB AR B R 7 248 5 1)
91.96%, i SR UG EHE < [AAF7E A TR SR A DG

TR TS E A TR S L WAR2, H1ER F
BEER T fRbR R Ky . EAFREE, RN
fEREAE R . IR E RO AR, DA ARG R
R 5 BN K IR st 4 1) R K B R IEA G TS
2 oy Febm R K 2 BB W DA BRAZ R A 5 i 8
KL 2R (— —) AR B2 sy EEE S E A



14 2013, Vol.34, No.23

E6oill=

XAERNBFSE

HALG/KE REGR(+ +H)IEMR, 5B A
yit sk K B BK RIS RIS ], DRSS & 7K EU ] 2 A
5 (— —) SR

%2 NMRRESGREERDDITHRAPASERS SHSBHRY

Table2 Principal component (PC) coefficients for NMR inversion data
in principal component analysis
¥ B RO
K5y ++ +
Koy - +
EEUR ot -
B —— +
fif HE AR 221 ++ +
[P S ¢23 ++ +
FADL 24 fE ++ +
IR IR T, ++ -
IR AT, - ——
WETIFLLP,, - ++
WETEIFALE P, , - ——
IETHFALLP,, —— -
WETHAR L P,, ++ +
Ee 4+ —— PC REML R T ROR RPN —F s +. —.

PC 31 2006 (B /N T J5 K R B 26T 11— 2 171 K T oK R B 4 e 1
/4. IESRIEMK, 5 AfEX.

17.91%

IR2
RIS

-3 F ﬁ}b

-4 1 1 1 1 1 1 1 1 1 1 1 1 I
-7-6-54-3-2-101 2 3 45 6

LS 62.83%
JRAGIAFLEE: JGASHTFLEE: HH.XSIT-XY AL 6 FLEE
a4 BFFLEERYE B PR

Fig.4  PCA score of chicken liver emulsion composite gels
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