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Effect of Thawing-Reheating Methods on the Quality Characteristics
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Abstract: Precooked poultry products commonly suffer from issues such as juice loss and texture deterioration during final
household reheating, yet the synergistic mechanisms of thawing-reheating methods remain unclear. This study investigated
precooked chicken breast meat, systematically analyzing the effects of three thawing methods (no thawing, 4 °C thawing,
room temperature thawing) and four reheating methods (steaming, boiling, microwaving, baking) on quality characteristics.
Evaluations included water-holding capacity, water distribution, texture properties, oxidation indices (carbonyl content/
TBARS), color, pH, and sensory quality. Results demonstrated that both thawing and reheating methods collectively influ-
enced the end-product quality. Among all thawing-reheating treatments, the combination of 4 °C thawing followed by steam
reheating yielded chicken breast meat closest to freshly cooked quality. Low-field nuclear magnetic resonance (LF-NMR)
revealed that compared to room-temperature thawing with microwave reheating, 4 °C thawing-steam reheating signifi-
cantly inhibited the loss of immobilized water and reduced free water proportion (P<0.05). Texture properties (hardness and
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chewiness decreased by 14.01% and 27.72%, respectively) and oxidation levels (carbonyl and TBARS values reduced by

48.82% and 64.18%) were also significantly improved (P<0.05). Pearson correlation analysis confirmed strong correlations

among water migration, oxidative denaturation, texture deterioration, and the sensory quality of precooked chicken prod-

ucts under different thawing-reheating protocols (P<0.05). Based on these findings, this study proposes a "processing-

method matching" principle: boiled precooked meat is best suited for low-temperature thawing combined with moist-heat

reheating. This provides technical guidance for standardizing the home cooking of precooked poultry products.

Key words: precooked chicken breast; thawing; reheating; physicochemical properties; moisture distribution; end-product
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T i 2 LT LA [ 2544 o

52 3Ty 2] 2 B o LA A ST RS B TR
P, BRSO EE R . RIS T, 51 2Bk
T R, T AR . TR R T R
A S AT AEWT Y, TR S5 SR dtkisidnfh. X rT RE
PR R S S ERR TR G 1T ARSI, A AZ 40 4T
AETCIEICH TR PG R i REIR, 55 HUSRE LI
45, WIEF 4] BRAs K24 A iR (>120 °C) & #um
HAEBEE 2R G 8, SECORE K2R,
INRETHERIBRANSE R W2 LT 44> . RS, A3
WEL R, 7511 (100 °C AL ) FTTE i ILET HERAO0.
25 PugSE Rk, A Rg /b, 3] BRI PR ZE VORI
HRAF IR, AR IEVET A HE IR AN A I i Sk
BT, A R ET A [a] e
2.2.2 JEARRE VRERE G R R R T Y
Jis) PRI A TR AR (3R 2) & B Eexs R 2 Jo b e e (e 5
2Ry 3523.62+267.32 g #iPESN 0.85+0.019. FHIE: A
1744.76+63.37 DL X N ERVEN 0.63+0.015) o 4T
SRS FIE XSG PR B4 25 A8 10 SR N 38, AR R L
A PR DK Sh R A S | K2 R ZUR LAY, 771, - EUULET
2 ) 245 7 HE R O, A B A G R | R S T v
(P<0.05), (H3ME (=< 0.73) FIPY IR PE(<0.55)BEAIL, &
BRI S A S A AT, S RTTAIZK 5353 A 45 S
R3S R AL AT B AR A B T 4 °C iR
2, ORI RRlE AR IS8 R R R 4254 50 4L
PERITES, 45251 5 Dalvi-Isfahan 4807 ZEFRAlSE P
WELLE R—3 ., FEZ R, 4 °C KR 2% 12 f o i
BE(4117.15~4725.79 g) . NHIE:(1855.11~2356.66) .
74 (0.73~0.81) F PN SR £ (0.58~0.61) TH 422 /7 Xt B
2, UEAH L RE AR R B i R a1 497 o

PG T IS SR AR A .
AT BRI L BT ) B A R ()5 ) 4725.79~
589421 g; Ik : 4369.43~5500.87 g) 5 NHIEHME (15

2 ARy 2R 5 2R T80 B A SR P 1) S i
Table 2  Effects of different thawing and reheating methods on texture properties of pre-cooked chicken breast
fite R 5= HI7 WiRE(g) i NELAEPE PR
/ / 3523.62+267.32% 0.85+0.019% 1744.76+63.37* 0.63£0.0154
/ % 4972.56+437.51% 0.72:0.002" 2092.20+51.44% 0.55+0.006™
/ H 5193.37+143.01%¢ 0.73+0.004" 2126.65+38.875 0.52+0.003<
/ Tl 5500.87+122.40% 0.71£0.007" 2256.41+61.24% 0.5040.003™
/ % 5894.21+112.61™ 0.68+0.002¢ 2501.62+10.33™ 0.52:0.002¢
4 7 4117.15+281.57% 0.8120.006™ 1855.11+45.40% 0.61£0.004*
4C # 4126.23+232.39% 0.8040.005 1877.44+25.48" 0.61£0.003*
4 (Ce)a 4369.43429.755 0.81+0.014"° 2084.88+62.07"° 0.60+0.0055*
4 % 4725.79£25.91° 0.73+0.005 2356.66+86.12%° 0.58+0.012"°
e8! #* 4449.55+136.25%° 0.69+0.010% 2342.72+41.55™ 0.61+0.021%
e8! & 4502.15+44.96™ 0.66+0.002¢ 2434.05+46.365 0.60£0.013™
R Tk 4788.21426.425¢ 0.63£0.007° 2566.56+35.12% 0.57+0.018®
E8! a7 5116.86+23.68 0.66+0.008% 2437.69+71.875C 0.58+0.023°

TE: KGR R — 5 R, AR 2257 W NG RN R — =075 U, AR5 3R 22 57 3k (P<0.05); 3 [A].
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#il: 2356.66~2501.62; f¥ ¥ : 2084.88~2566.56), H.HH
I BEEATCHLPE () << 0.73; S8 <<0.81) FIPN R M (K5
i =<<0.58; $I% <0.60), VA FR)Z P agifb . PIHR
IR G 28 R R WU LT A i MR W 2428, itk Ak, Xia 4527
F5 s SR m EALVE AR LN AR SRR g i
BEREIMAN SRR . RN ZE ) S SR I L AR X
P, Hidh 4 °C iR -ZE 4 (R BE 4117.15+£281.57 g,
JHPE 0.8120.006, PH I PE 1855.11+45.40, P9 B
0.61+0.004) FA) A R T BE T T St X B2 . X 6 BH
TR e A SR K - S A 4e sy & 1, v
B Ea BEAR PRI S | R 0 BT AR AR
23 FEGHREFRRME BT IEFNSE ST
2.3.1 pH URAE PGS HE A 0 E XS i A B pH A8 1k
EBEZEPTT XY (E 6) . FrEExT a4 pH f K
(5.95+0.02), &z B H S 28 7 V& R 455 5 SRl U SR #L
I R e RS . AR ORI, 4 CL =
1) XTE S pH JC B R (P>0.05), iX 5 Zhang
BN WUBIFSE 41— 3R, RV R NS R AN 2 35
PRAZAIZE pH.
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Fig.6 Effects of different thawing and reheating methods

on pH of pre-cooked chicken breast

SR, A2 B 2 S A T HEE XS A pH. Tk
PG KEHIZH pH ferss, 35 TXTREZH (P<0.05) . 31X
V5T AR (GO o7 R4 . s il Fm O 300 53K
WURET 4k AR ZUAS 1, BBt Z2 K & B A G4
CanyiFi g ), TRt R R IR SE A8 S N Hh TRl =4 i AR
B2 gl 5 &R pH 2T X FELH (U 4 °C fif
UR-ZE1H: 6.082+0.036; 4 °C fif1R-241: 6.177+0.039),
X AT BESETRAAIA R (FE/2) Th I /K S0 A A B A2 #4at
R AR BT . Han 25503 tids 9 i 52
EPRETFHGE A pH(P<0.05), THZE AL THAE R PR BE
AERFREIT I AR N T 0 pH 7KF-.
2.3.2 BRIE EAREALRREE (DORILE I R
VR G R S [RIRE R AR AR (B 7) o B st BRZH 2R
AR BE BAIR, FEE 54 0.94540.091 nmol/mg.
B AP B IS R R RE S 2 T (P<0.05), fHR[F]
fi Uy ARG ik 35 25 53 (P>0.05) , R VK355 %
A R

ANFIE Ty s oAb, 1558, 1k

2026 4F 9 A
3.0 pp EPED
I 1 34 K Db, D!
AR P Y
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Fig.7 Effects of different thawing and reheating methods
on carbonyl content of pre-cooked chicken breast

52 AR D RS v ik, P AR R R [ L (-OHD) Al
ST ES (0, )P, o SR AR B S I RE
R EL A B A F] 2.441+0.048 nmol/mg., HEFAE PR
R SRR SE A8 /2 1, AR Bk BL R (a4, Rk
R4 B 0%, R IE T 52(2.839~2.918 nmol/mg)
W 2 TR (P<0.05) o 28l 52 FAR i 5 1
75 (1.877~1.913 nmol/mg), N BEJ& H T /KB I 2
5 AN PN K T R AR TR (AN AR R B ) i R
T LA S St EACI I = F 43RS . i, AR SR
%1 A2 PAE BT AT A B P R 3 S R A, b
4 °C PrFZEIRE HRMIFE S IR IEE S (R 1.398+
0.058 nmol/mg.

2.3.3 TBARSH K 8 B Xt iafbidEt
ik, TBARS {E_/ 0.145+0.014 mg MDA/kg., KR#ZR
B AR ) TBARS (BT (0.318~0.564 mg
MDA/kg), F=% B R VK St IR R 25 A4 B A 8 Ak B
¥, H AR IR RS SRR B AL . IR
fRUREIS Y TBARS B35 T WA il |45
AR EIE R . i 4 °C {IRIR R 5 21
MBI ATV G2, S PR BEREAIC, TBARS {5
1(0.202~0.486 mg MDA/kg), AN ATy X B8 4H .

0.7 1

o 06134 *Eﬁ%(?; Ee

S % LR = Ec
i 051 LT cd . Dby %Dch
a c
i 0.4 Be | (7

Be

E 03
S b
;g 024 Aa
= 0.1

0 : K : .

YRR W B Rk B

K8 AR A O X W& XS M A TBARS (5200
Fig.8 Effects of different thawing and reheating methods
on TBARS of pre-cooked chicken breast

2 HOr A FRE S I TBARS fH. 4584
ALFEZH TBARS {H) I 2578 T X Bi2H (P<0.05) . i
P 5 R 2 P TBARS %75 (0.486~0.564 mg MDA/
kg) (P<0.05) , & il 1 2% il Ik = (0.202~0.475 mg
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MDA/kg), Hrt 4 °C YpFRIZERE IR TBARS
{BAY M 0.202+0.006 nmol/mg., Xu Z5£B7 1, % IAHER
TR R B, W 2 VR KIS i P Y
TG R A B T = R B A AR RS, Hod
Tl 2 AT TBARS &8 B EFHE 27.5%. Xl fE
SEHREE I NSRS A L, 5 R R
BB T AL, S EBOE & 19 E AR E RIS I IR 4
ther=iy, M, AT R GE Rl ek g d)) 32
B A] AOHR RS AR FTEE T R A, X sl b g
S AL RENA AL/ NS

24 FEBHREFRME R IEPHRE TN
24.1 A R 3ERSXTIEA (LN 75.97+1.14,
a" >l 2.10+£0.09. b"Ky 16.15+1.21) A8 L, 4 TI7 2%
{033 F2 AN B g, {HAS [R) 42 T =X e 55 5 i (5, 13
(P<0.05) . 3XN]HEIZAF Sh A = il (g il sl 2t ) b
ERHE SRR N S LT F AL AR TE, FIEE R
T I [A] S s SRk, PRS2 ORIy i A A e
(L") 288 (o) P AE (0 Fhsr . iR SR
T (ZE s D FHAAPE (LT ) Stk
XS R, BEBCUFAEF P R IS 5 . SR,
Kim 2509 PRAE TR E AR D7 8 OK & 16 Bt
LA AT ANZETR) X 2 B % BLE R B s mn) . 45
SRR, ZEVR SR IRE SR AR B | LU B RN (B AR
FELA B 2P . TEE P E AR AZ FE V43 W B o

3 AR DT 2RS0T O T X P (5 1 52
Table 3 Effects of different thawing and reheating methods
on color of pre-cooked chicken breast

e E#IrX L a b’
/ / 75.97£1.14%  2.10£0.09%  16.15+1.21"
/ 7% 76.99+1.29%  2.55+0.09%  16.23+1.11*
/ H 76.33+1.30%  2.44+0.04%  16.56+0.31*°
/ Tl 79.62+1.30%%  2.77+0.09%  18.89+0.824B¢
/ 27 80.30+1.29%  2.64+0.035®  19.84+0.90"
4°C 78 76.45£1.76*  2.16£0.09*  15.97+0.84*
4°C #H 77.10£1.08%°  2.27+0.08*"  16.87+0.46°
4°C it 78.70£1.01%  2.57£0.13%  17.42+0.79%
4°C 1% 79.23£1.50%  2.51+£0.12%  18.28+0.91%
=i % 75.12+1.40%  2.47+0.28%  16.32+0.85*
=i * 76.70£1.87*°  2.37£0.01*%  16.01£0.95™
i T 80.03+1.50%  2.55+0.04<°  18.18+1.00%™
Ei a7 80.79+1.73%  2.71+0.09™  19.55+0.76%

2.4.2 JEEVH WE 9 B, AR S E RO
PRI A2 E AR ] S 355 i 8 0 6 ) PR AR . KRR
HANI AR B S 2L €, JOHERR, il 271, 4H28
TS EBOCLT e 24, BURECE PR Eik 45.62(C
43 50) o RAFURAHLUE VT4 (5.63~7.08) Higgk
(5.95~7.24) 38 F5 Ak, JCILAR MR- 2H 1 ZH LR
AN 5.63 43 (BSHr it 4HAK 41.2%), XUWRPESF(5.95) 2
N AT HE B AR AL R . =S TR R R L TG R T 4
(6.64~7.87) P sh#E K, H. 2= 1015 i Ab B R R fd 1L

FEGEZIE MR 6.14 4y (BT M 33.5%) o
4 °C fFR- 2B 25 AU B PR e, HOE S ik A
FYZPAL(8.15 AN 8.57) HLHLAE S (8.58 F1 8.97) it
R L (SN ANZH LU S VF 5343511 2 9.00+0.57 Fi
9.57+0.16), FohzZEHI i B4 E3k 43.50, FERiZE
TR RS I PR B B R o T S
PR3N 5 | A R i fb, S22 B PE SRR, HL
LU A 5L B < AINEE Py B0 B B R AR o SRR,
Choi S5 -5 T /KB L 287K B AR X 38 R HERY
U E R sE ), 25 R, ZRVRE S RHEK
G b i 2 T A AT T 2, HAN TS AR A
B iR AZ VTS e o

SRNT, A LEWFFEIN R 0 5 25 SORE I B2 i
il AL B T A XU FIT R, 4T Luo 251407 4y
T K ZERIFNRT R LR A O R A BRI
RUR B F200H, H - SR i 5 SR m R, T & Ak
FRERE ROASREAS P XU, 7K 2 N2 il i XU 422 0T, R
R B SRR A XU, /B TBARS B, % o
R AR BER A IR AR . Ren 261 #4895 T AL
FRAZ O ORUG . 2875 =8 KE . BRI X
BESERAET  SEAR XRS5 R, 25K
52 PG Kz XA SR b R XU T oAt ik, B!
EPE TR A SC S IER (AN SR A e &R ) o 1=
Fe R RAL G Can 8 AR F 46 G590 & &t
Sheng 25 [AIFEIAAHE HFNZ O CGEh L B . 2
SHXERR L P . RIDKE) i, 25 SOKE S A AV iR IXUBR H 77
A N & /B b G4, HUSCE A5
Iy, WS R 16138 80%, MK & 4HAY 20%. SR,
AIFFE I T T AR XS 4 LR TRk, 2551 HE
2% B TSR 10 B 24 FH S BN AZ i v A A #4072
S, HA e 10 =t B85 T 7= S i Sl
I, fiR 5 52 O U T BB T 25 TR S A i T
Jr 2P s
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Fig.9 Effects of different thawing and reheating methods

on sensory scores of pre-cooked chicken breast
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Fig.10 Correlation analysis between different thawing
and reheating methods and various indicators and
sensory properties of pre-cooked chicken breast

e * B EA I (P<0.05) ; **4 IE A C (P<0.01); R R
S SEARCE TN 1P SR L TN B S e L

KA S AT FERR OR AT & B B OHUK . BT ge)
SRR P SR T AR O AR AL . 7K 1 5 ST AR
(RS B RN EM: ) S48 b 2 T AHDE (P<0.01), X EY
IR ST AT HERFILETHETRIRE, IR 1 B2 R A S 201
il . B0 R 5 A AR AR 2 A W2 TE A OC (P<
0.01), 32 P S 23 IE b L B gt
92, IR B -2 H B A S U v . FE ik 56
BEBRM W35 IEAR I (P<0.01), EZEYR TR /r 78 A1
SRR CHU FF AL TR AR . TRk (T
BB AR . N IRME) B R E S S
HRELAl . A SRCETPSr 5 W A DG (P<0.05), X
USSR 5 | A B LR, T AN S o s 57K
53434 T21 JEBIE R BRIE IR (P<0.05), [ AL AT
Aok r e ae 1 nAE k.
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H(P<0.01) . 7K534340 T, (P<0.01) FllgiiE (P<0.05)
B IE [ 8K 3l 1 25031 2 (P<0.01) | 3 2k (P<
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