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Effects of Sous-vide Time on the Quality Characteristics
and Microstructures of Ready-to-eat Chicken Liver

ZHAO Weiyan, CAO Chuan'ai, LIU Qian"

(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: To address the problems of quality deterioration and taste decline associated with traditional high-temperature
processing of ready-to-eat chicken liver, this study employed sous-vide technology to improve product quality. The effects
of processing parameters on the quality characteristics and microstructure of chicken liver were systematically investigated.
Particularly, the influence of different sous-vide durations (40, 45, 50, 55, and 60 min) at 80 °C on various quality indi-
cators, including cooking loss, moisture content, water activity, color, pH, shear force, texture characteristics, electronic
nose analysis, secondary structure, microstructure, and sensory attributes was examined. The results demonstrated that with
increasing cooking time, the cooking loss and pH of chicken liver samples in the sous-vide group increased significantly,
whereas the moisture content, water activity, and L” and @ values decreased significantly (P<0.05). The tenderness of the
chicken liver initially decreased and then increased, whereas texture characteristics and sensory scores first increased and
then decreased with extended processing time (P<0.05). Compared with the control group, the optimal processing time was
determined to be 55 min, yielding the best overall quality. Fourier-transform infrared (FTIR) spectroscopy revealed that the
secondary protein structure shifted from a-helix to f-sheet with longer processing times (P<0.05). Furthermore, an

iR EA: 2025-03-17

HEWH: +EHLEHSLL@ EFBMRA (2023M740572) ; A A LG @ LR A (LBH-Z23073 ) ; 2R 8 &F 3 A2 A (LH2024C030)
EEBT: RER (1999-) , 5, MLAE A, IR F @): 7~ oA T T4, E-mail: 17698321998@163.com.

*EEES: 0% (1981-) , 5,9, 3%, BT @ % 7~ e L T4, E-mail: liugian@neau.edu.cn,,


https://doi.org/10.13386/j.issn1002-0306.2025030221
https://doi.org/10.13386/j.issn1002-0306.2025030221
https://doi.org/10.13386/j.issn1002-0306.2025030221
mailto:17698321998@163.com
mailto:liuqian@neau.edu.cn

- 158 - £ Tl B4

2026 4F 1 H

appropriate sous-vide duration (55 min) promoted a more orderly and compact reticular microstructure in the chicken liver.

In conclusion, the optimal sous-vide process for ready-to-eat chicken liver, at 80 °C for 55 min. This paper provides certain

technical support for the industrial production and quality improvement of low-temperature ready-to-eat chicken liver, and

provides a new direction for the comprehensive utilization of livestock and poultry by-products.
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Table 2  Effects of sous-vide time on water content, water
activity and pH of ready-to-eat chicken liver

Ab PR Kor (%) IR pH

pogiikiel 65.91+0.137 0.9685+0.001° 6.66+0.06"
SV80-40 73.04+0.13* 0.9827+0.002* 6.37+0.01°
SV80-45 71.58+0.35" 0.9812+0.001" 6.41£0.01°
SV80-50 71.14£0.46° 0.980620.0015¢ 6.55+0.01¢
SV80-55 70.46+0.11° 0.9799+0.002¢ 6.56+0.02¢
SV80-60 69.38+0.14" 0.9778+0.003" 6.60+0.10%

1 SRR PR 2R EidE 25 5 5.3 (P<0.05), #3~34[A,

TREZ 69.38%. X TR A S 25 R
KT TR, PATHEAS K 535 A

TR A1 2 I BRARE: it PR ISR e P A B2 il A
Y B SRR, 18 YRR S BEA R T R
Fpfh 5, A TSR, F# 2 nl %, SV ek
Gy R T T R, HL R A A BRI TA] A4 3G i,
SV N HIZK 4375 BEHH 0.9827 F &= 0.9778, Bk
LT R (P<0.05) . 3X AT BB R A X Bi4H 20
TE R A PR PR AN LS A R K oy i R R, [RIEsE
A 5T R B 7K 53138 P S AR 25 52 00y il it BT 2
e SV ALFHET R BEAZIE 1 REATC™ i 7K S0 B,
PEE e R e T

TESNFRAE PR R v, R 0 pH 23R v
I, B EUBARYE, BB A AL S R T R B BN
2% 2 AIA, SV ZHAE S Y pH B 5 AR BRAS [A] 00 38 i £
B s naR, Bl 6.37 FFFE 6.60(P<0.05), H.
£ SV AR 60 min B3k E i S, (H BRI FXF
HEZH(6.66) o X F]HESE PR 3o RR2H i vRLRE 3o v, [ A5
Ao i PSR, 1 BT BE /KA, R 1 BT R AR AR P (AR i
FEH IR, M523 pH TP, i SV ZHpgAb 3
TR IR, KRR IAE 80 °C DL ASPEZE)g, /1 i
ARAETE A B AR SR AR B AR, A 25 HH 2 22 m
LM, BT LA pH MRS o Sujiwo 5B ffF 5% SV ALFR AT
e B PR 2 R 5325, I FLPE Me itk | Rk AN
¥ I 10 B T 24 I A R P £ A 9 A5 E N T A 3R
pH T, SAS9G—3
24 (RIRIEEREIXI BT SRS

BY Y] o7 Ik I OB S U 1) AR AR, R R )
TP H B E PP O EE AP R R A7 HL Py
FREELARLH L, FEAASTERRE, /KA 18 DA S AR 4H A
S, IR B U] 1R AE . IR 3 nTn, SRR
(2.48 NDAHLE, SV 20 HT Y] )7 i 2 FEAIL (P<0.05) .
X} HEZH FR TR FH A i A0 7538 A 7 BR A Bt s 7Kk
SR, NIRRT HU% . Hughes 2509 &8
PRIt ) IUE 55 HOR - e T B B FAH GG R, 3X
5 ZRTK S R RAEAT & . Rk nT L, SV 41
FHEE TN HE RS T o TR A O, HE TR T SR

Y1) (N)
i
o W o

g
W

0

Q ) Q 5 N
RSN N N R
RPN < <

s & & & 3

P 3 APt A Rk T X RIVER XS R 501) ) A 52 )
Fig.3 Effect of sous-vide time on shear force of ready-to-eat
chicken liver
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PR, 2 PR S BT A3 AT R AR SR bR
FHE 3 2, SRR AR b, SV Ab P A AT ) FnE
AR T B (P<0.05) o B ZEE A i ZE K, B
BN AR | RELIEAA: | s R N SR S B SR
B AR 9 84 F, HAEZE & 0F 0] 2 50 min B, B A f
15 A (1850.95 g) . MMM (531.70 g.s) FgHLE
(76.86%) (P<0.05), AWFFTIR, &AM
2 3] 5 v 1 B 1 S S T 0 R S R 2R ) e L e
JECS, X R TR T S TR AL R, FR
[EITE BT AR 1 S0 B SR AER, AT 2
JEELTE 1 SV ZH R FHAEXTAAR IR RE LA A [a]
P72, LEAR A L VAR TR 5 8 P S A PR B AR X 4R
AI%, TT A R SRAARE S R . AR RN SRR W 5T & B0 24 7R
JEE AR AR ARR T, ARG P 8 SR I K B R 1, 2 fIe (el
SR AR I B ER IS DA TR IR S U, S A
BRI FIAb, BEAE 2SR EIAYAE R, SV 41
FESHBORERE | RHMEME | sirEAn Py R B BT
F, TE 50 min B N R o 1T 24 B[R] 4k Sk 4t
K, A EE | BH Mg L SpE A P R M T BRI (P<
0.05). XATREEE A WILEITEL, SV 2HNHRES
TR T+ i S B S A L SUAs, e 2R 1 32 I e
Jiie, T AR R | EIE A | st i o Rl AF
[FILRZAE K, SV 2H N R TS5 44 57 B T 20RE i
IR B ARAF RS, (AR SO B | MEE P A
[, X2 T AR WFSE SV ARTE AR By SRR Y
SN K BT SRR, ARSI 35

3 ARG A DX B R JE A R s il
Table 3 Effect of sous-vide time on the texture characteristics
of ready-to-eat chicken liver

KbFRZH B () M (g-s) #PE(%)  NERME(gs)
XHHRZH 2214.82+15.56" 703.02+11.88" 67.98+1.72¢ 0.09+0.001°
SV80-40 1529.80+18.80° 355.26+20.50° 55.53+0.13%  0.08+0.003"
SV80-45 1636.48+35.89° 451.25+16.95€ 62.87+0.47° 0.09+0.004°
SV80-50 1850.95+31.28" 531.70£14.36" 76.86£0.70* 0.10+0.004¢
SV80-55 1718.54+28.32¢ 523.99+18.11% 74.86+0.51® 0.12+0.002*
SV80-60 1654.59+24.62° 461.84+11.18 68.84+0.99 0.110.001®
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Fig.4 Response values (A) and principal component analysis
(B) of e-nose of chicken livers with different sous-vide time
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Fig.5 Scanning electron microscope images of chicken liver

after different sous-vide time (2000x%)
T (a)~(d) 2 X HR4L, SV80-50, SV80-55, SV80-60.
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Fig.6 FTIR spectrum (A) and secondary structure (B)
of chicken livers with different sous-vide time
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Table 4 Effect of different Sous-vide time on sensory evaluation of chicken liver
AbFRZH fiikzs b1 S AUS 2k E LAY
X HR2H 4.30+0.10" 3.70+0.20" 4.63+0.15" 3.93+0.28" 3.80+0.30° 3.60+0.10" 3.70+0.20"
SV80-40 4.63+0.05° 4.56+0.06° 4.76+0.12° 4.26+0.06° 6.26+0.12% 4.63+0.06" 4.93+0.06°
SV80-45 5.06+0.11¢ 5.05+0.12°¢ 5.20+0.10° 5.33+0.15¢ 6.06+0.11* 5.30+0.10° 5.30+0.10¢
SV80-50 5.50+0.10° 5.46+0.05" 5.40+0.115¢ 6.06+0.16* 5.70+0.10% 5.53+0.10¢ 5.59+0.15"
SV80-55 6.16+0.05* 6.06+0.11* 6.03+0.12% 5.76+0.06® 5.53+0.06% 6.16+0.05" 6.10+0.10*
SV80-60 5.60+0.12° 5.60+0.10® 5.53+0.06" 5.36+0.08¢ 4.83+0.05¢ 5.66+0.06® 5.63+0.07"
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