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Effects of Ultrasonic-assisted Treatment on the Quality and Protein
Oxidation of Stir-fried Chicken Dices
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Abstract: To investigate the impact of ultrasound-assisted curing on the quality attributes and protein oxidation of stir-fried
chicken dices and its underlying mechanism, chicken dices were cured under ultrasound conditions (120 W, 40 kHz) for
varying durations (0, 30, 60, 90, 120, 150 min). Changes in physicochemical properties, texture characteristics, sensory
quality, oxidation indicators, and protein digestibility were systematically analyzed. The results demonstrated that
ultrasound-assisted curing significantly increased the moisture content of stir-fried chicken dices (P<0.05) and improved
color parameters, with the 90-min treatment group exhibiting optimal L and a" values (60.83 and 7.44, respectively).
Texture profile analysis revealed that ultrasound treatment significantly reduced hardness (from 3474.99 g to 2673.61 g)
and chewiness, effectively enhancing tenderness. Protein oxidation analysis indicated that ultrasound accelerated the
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oxidation process of myofibrillar protein, characterized by a decrease in total sulthydryl group content and an increase in

carbonyl group content. However, SDS-PAGE results confirmed no significant protein degradation occurred. With the

extension of ultrasound time, the in vitro digestibility of protein significantly increased from 40.3% in the control group to

86.4% in the 150-minute group, while the digestibility of the 90-minute treatment group was 72.3%, and the overall sensory

score significantly improved. When the ultrasound treatment duration exceeded 90 min, excessive protein oxidation

occurred, leading to quality deterioration. Comprehensive analysis identified 90 min as the optimal ultrasound-assisted

curing time. Under these conditions, stir-fried chicken dices exhibited the best texture characteristics, sensory quality, and

nutritional value.
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1.5 cm WS R FIE DR (%% . fESRAIE T
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¥JJ5T 30 s/, FJ5T 2 Uk, HrRlE]EE 5 s, PkgR i
REE, VRVASRA B BT 2 IR, IR 5 s, Phili gk BE Al
RS, BB T 4 °C, 5000%g B30 15 min, 3¢ 3
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40 °C 7JK¥# 25 min, 412 nm 2B SGE . BH

AU () B
AxDx10°
eXcC

o A OF 412 nm FUOGE; D RGBS e 8
53T 56 2 ¥ (13600 L/mol-cm) ; C S 7E F1 TR 3,
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FEIRMFHE 30 min, IIA =5 4 72(0.4 g/mL) ULVE, LA
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Table 1 Criteria for sensory evaluation of stir-fried chicken dices with ultrasonic treatment
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R P AN RS AR G 5 o R R AR b
ZHAY B S T X R (P<0.05), {HALFZH 2 4]
TC I 5 25 5, SX FE A A S T XY T AR

223 AL BN RS T U T 42 1 5 T
Table 3 Effect of ultrasonic treatment on the color difference
of stir-fried chicken dices

BTl B A SR ] L 4 b
(min)

0 58.13+1.07 5.52+0.46° 14.23+0.48°
30 59.32+0.85" 6.62+0.92° 14.89+0.26
60 59.87+1.14® 7.40+0.14° 14.4240.92°
90 60.83£0.52° 7.44+0.41° 14.48+0.58"
120 57.93+0.68° 7.02+0.51° 15.26+1.85°
150 58.42:+0.34% 6.93+0.43" 14.87+1.86"

TE: [FF/INE FREAR RN 22 57 .35 (P<0.05), 34l o

2.1.3 AR AT XS T A LI XS Py
F18) B A SR DR 1 B SR R 36, S 5 i) Vi 2% 3 15
FUSCERERI R, Unsk 4 I, AN [R]B [a]E 7 ] i X
TR s Py SRR PRAE MR L BRI LA
P22 R (P<0.05) o T ELABAHTBIALFE O min, AHFS
KPR XS T RE R | PN R I S IR (P<0.05), Hirp
BT EIALEE 90 min 5 £k (2673.61 g), FH TH#
7 iy B AL B A AR L PR 2T A 235 K , 6 PR) SR A O B T
o PRSI T RIS NER S M i S R RE, B el
75 i B A BRESTR] P RE S, PY SR P AN 0.54(0 min) 323
TFEZE 0.50(150 min), SR FREIGEHEW(P<0.05)
R AT BB T U 1 A AU e R T L
LI AR 1 2 (B 3B LA, AL 4R PR &5 &
JIUR55 , ARIE 1 PN SRR AAT B T 25035 RS i U
FITRELIER-: , 33 -5 P ART IEL A1 AT 1 245 S AH B EPIE
S IS B RS RR ZSE AP LA N 1 RIS, St/ INELG
1Rt~ PRI b JRG v 8 75 il B A B 90 min (1 B8 3 £
% SPERAIG PR P v, MHLE 1 a2

2 HAAHXIE ARG T K& 5 pH MIE 52

Table 2  Effect of ultrasonic treatment on moisture content, pH and salt content of stir-fried chicken dices

P B b 3R] (min)

L=y 7N
0 30 90 120 150
K3 (%) 70.53+0.56° 73.31+0.23° 74.42+0.98° 76.44+0.41° 76.91+0.75 77.05+0.10°
pH 5.61+0.01° 5.68+0.01% 6.00+£0.03° 6.00+0.03" 5.78+0.02° 5.74+0.04°
(%) 0.01+0.01° 0.42+0.02° 0.61+0.01¢ 0.98+0.03¢ 1.43+0.02° 1.86+0.02°

T AT/ NG FREA R R 225 .35 (P<0.05)
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Table 4 Effect of ultrasonic treatment on the texture of stir-fried chicken dices
FRFE A AL PRI 7] (min) f#E (g) #iPE(em) PR NELAEE (m)) WA NE

0 3474.99+51.87° 0.68+0.02° 0.54+0.01° 68.65+0.61° 0.330.01°
30 3184.42+121.42° 0.72£0.21° 0.52+0.01° 65.99+0.89 0.310.02°
60 2675.5353.73¢ 0.77+0.32" 0.52£0.01° 63.720.36° 0.27+0.02
90 2673.61+51.22 0.71+0.36" 0.51+0.06" 60.56:0.7" 0.320.01°
120 2698.43+44.71¢ 0.78+0.13* 0.51+0.02° 58.24+0.5° 0.25+0.01°
150 2813.24:£49.73¢ 0.75+0.03" 0.50+0.02° 56.46+0.91" 0.25+0.01°

2.1.4 EAACBEXE S T IRE VRO AR 20 -

Pl 1 AT 5, A (R AR P PO ) Ao TR 3 DX T R S 70/ 2

mi AN 25 (P<0.05) o BEFE LA AR BT TR Y SE S, 560 f b

Xy TR R L ZHEUIRAS . PSS S BT =50

e KRR A A, P e B Ak PR H (B B V0 25T é 40 c

T X IR (P<0.05) o 25 I R DAL SE g il L =30 g

S T 2, A EIRE LT LRI | FE 0

D PR A AR S, T Ak R ol

o P AL B I A TR B AN R TR R A . R
FEARIE 90 min ZHXY T RCE R ML, FL AT 5
N BESREMA . R BIRE 1, SR AR
GRS T TR, T S AR Al I S0
FEURES . BERIR S M R R [ X5 B de ik iy
g B A AER D R R FTE AR a5 SR A BLEDTIE

REERZ= —=— () min

9.5 —e— 30 min

4.0 —A— 60 min
—v— 90 min

8.5 —&— 120 min
8 —4— 150 min

Ak

1 AL BEXR XS TRCE AN L
Fig.1 Comparison of sensory evaluation of stir-fried chicken
dices by ultrasound treatment

2.2 BEAIEMEMET ERSHIFN

2.2.1 EFEACERXTHAOG T RIMBL K ERIsE R 3R
B K MR AR U SR i debnZ —. anEl 2 or
7%, FBFE AT ENALEE 0 min R 5 EE P 2R /K M e 2B
FHAH B HETE K E(P<0.05) , 248 S i B AL PR
(8] 120 min i}, HAHIKF] 72.68 pg, L AH#E 75 f# BhAb
= AR PR RSO A 2R A e A R I T, eicAR Hoas Tal 4%
4], 13 E /K B 22 5%, R B HER . (HkEE &
o e By A LS R P 38600, XS P L £T 4E 2R T B Y
B B PR B S, PTT IR 2R P NS 0T 3SR
AW, W B K FE P 2R EE U, PRk R 7 A B A B
150 min B/KME TR

0 30 60 90 120 150
AL PR (min)
P2 A BEOT IR A T S T i K ) R
Fig.2 Effect of ultrasonic treatment on the hydrophobicity
of the surface of stir-fried chicken dices
L [F]—F8 A [l /NG R QSR AN ) A R ) 77 5 1 2
5 (P<0.05); & 3~ 4, & 6 [,

2.2.2 S AR i RS RG TR S I T I 05 e

e 2 B R A O AR T A R B Y DGR AR,
ENE AR G, R A AR P,
B 3 s, Bl R S B E e pg B, B3k A
= M 83.24 nmol/mg( 0 min) [F{K &= 68.47 nmol/mg
(150 min), 2R F FREEH(P<0.05), X453
FEAHE A AL B B ST TS U AT 4R R I ru AL
PR, EREFRUITERTT, 23 k30N 7= A i Rl i i
1o PRI DA KA AEY Y 7 e [RIVE A, 80 1 BT =%
SEA R, IRASH A S F BRI SR R IR TR AR
P, BRI A LS P G ST il —
g, N S BURSRIL S B RS T %, X AR
A AL R S AR A K ERS I (& 2) fo2s S FH B Bl
IE, e [ s e 1 8 A Ab BRGSO et E A o

100

80

0 30 60 90 120 150
P I A B ] (min)

P13 A BRGS0

Fig.3 Effect of ultrasonic treatment on the total mercapto
content of stir-fried chicken dices
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TEAE 75 AL FE 90 min B, AR RS & A Ir R R
(75.32 nmol/mg) , {H 5 H i S LR A AL 38 e
PRI PN, 3 i B ) AP 1) IR a3 ) 385 1 g 2%
24y, T AL 35 A IO A /I R A A, 3 5 )
Sy HTHR 90 min ZRFHZH FEIR HH R AR IO F 45 SR — 3K
2.2.3 FHFFACFEXTIEROXG T R B S s B
B I WA P T AR 1R bR 2 —, W&l 4 fiF
71N, BEAE B Al G 1, SR & R B 3 T
F(P<0.05), A FEHFBIAL PRS2 150 min B, AL
LT 4 85 P A R 3 o A B B K (B o 27.63 nmol/
mg, A HEJE H TR S P B — e R s T
WURET 43R M 25 TR 5, Ehis AR E U AT 4R
SN, BB L= S5 WUR LT 4R 5] A 45 & T2 ik
I, FEORIL S R 2 AU R IE R
AR PRI ) BT AT — S PR, 35 A 4y
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Fig.4 Effect of ultrasonic treatment on the carbonyl content
of stir-fried chicken dices
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