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Abstract: To improve the edible quality of ready-to-eat tangerine peel-flavored eel, this study optimized key processing
parameters and established a shelf-life prediction model. First, single-factor experiments were conducted to optimize frying
time, tangerine peel powder content in seasoning, and sterilization method. Then, the quality changes of eel products during
storage at different temperatures (37, 25, 10 °C) were monitored, Finally, the shelf-life prediction models were developed

based on the kinetic equations and the Arrhenius equation. Results showed that the optimal frying time was 4 minutes, the
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content of tangerine peel powder in seasoning was 10%, and the sterilization method was the combination of high-

temperature and irradiation sterilization. With the extension of storage time, the total viable count (TVC), total volatile basic

nitrogen (TVB-N), and thiobarbituric acid (TBA) values of eel products gradually increased, while sensory scores gradually

decreased. The pH exhibited a trend of direct decrease when samples stored at 37 °C, while decrease followed by increase

when samples stored at both 25 and 10 °C, indicating progressive quality deterioration. Shelf-life prediction models for
TVC, TVB-N, and TBA, respectively, were established. Validation results showed that the prediction model based on TVC

had the minimal relative error (all below 5%), therefore, the TVC model was recommended as the suitable shelf-life

prediction mode for ready-to-eat tangerine peel-flavored eel.

Key words: ready-to-eat tangerine peel-flavored eel; optimization of processing technology; storage quality; shelf-life

prediction
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Fig.1 Flow chart of the production process of ready-to-eat

tangerine peel-flavored eel
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Fig.8 Sensory evaluation of ready-to-eat tangerine peel-flavored eel with different sterilization methods

8 —
a

—~ 6 -

2] o ;

5 i T

=0 4 - - c .

= . &

&) 5l e d

E ke —-37 C
2 f] y -m--25 C

1e° 410 C

0 T T T T T T T T T 171

5 10 15 20 25 30 35 40 45 50 55 60
IR (d)
Ko RIERAR R b gt i) TVC 424k
Fig.9 Changes in TVC of ready-to-eat tangerine peel-flavored
eel during storage period

7.00
a
6.75 be P32
T 6.50
b
-
4.00 a10 0

0T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55 60

ffTa] (d)
P10 BV e g o e 1) pH A2 fk
Fig.10 Changes in pH of ready-to-eat tangerine peel-flavored
eel during storage period

35 =
e 2
8 b "i
b= e T
z 8
§ —-37 °C
= -m--25 °C
-a-10 C
0 T T T T T T T T T T 1
5 10 15 20 25 30 35 40 45 50 55 60
A1) (d)

P11 RIDErBAR e % U ) TVB-N 54k
Fig.11 Changes in TVB-N of ready-to-eat tangerine peel-
flavored eel during storage period

27.49 F11 29.48 mg/100 g. =% GB 10136-2015¢ &
o B SR 22 e pr v SR = ) H B R R KR
30 mg/100 g1, =PI EgyEL e T 14 IR B 656 £0 A 78R,
ZONHRAHB TR . B AT ] A SERS, — It s
TR B ME R Bz i £ /1 TVB-N A H3 2 BZE i
YN Ea A, HLIV R R v, PR, X
LEFBT I E G5 —3 ., FE 10 C VIR E T,
H BT 43 i T I P AR, AR B Y S0 i R R AN,
i TVB-N {HAEfb 5 2185 {H 25 F1 37 C 4514 F i
TVB-N {HAS b, IR E H AL A &
T FEN . Cui 55P WFSY & B, Db, 5 i v f e
Yy R, WL SR PR TS, SR 1 SRR A



- 404 - Q&T\lv*’Lﬁ

2026 4 4 A

RPN, PR AN T TVB-N E A . sk
&, AR T LAY E— e R R SRR 1 o A 43k
R, FELE TVB-N B9,

2.4.4 ACELZER(H  TBA {EELFRAEK =5
AN RN U5 R R e A L IR P B A R = 1 R 1A 5
SR Al HOPT AR AR RIE v ME R M i fa 7RI
Al TBA {HrAR a3 an®l 12 pras. BIEyERR
Sz g ) TBA {HAESS 0 d 24 0.09 mg/kg. TENJEE
W], =FPE RS R i TBA (XA, 74l
PR BIFFE R, 24 TBA {H=1.0 mg/kg 5}, py2sLsr=
A= B A A IO . R PIE R R Y BRI
Jiz fif £ R R 2K 5. TBA {EARAR X E] 1.0 me/kg, TG
A A IE A R . 25 AT 10 °C &1 Rk B
THIKE R B i £ 1) TBA (H 192846 #H0RACT 37 C F
P AR AT . AT DL, VR JRE X R BT R AR R e £
i) TBA (B I SE 00, i B B = N i A A 3=
RS

~ a a

E b "F b 3
: I

= ! } —-37%C

o -m--25 C

~a-10 C

LI N I R N N N N |
10 15 20 25 30 35 40 45 50 55 60

1 (d)

P12 RIVER IR e def £ B ) TBA 24k
Changes in TBA of ready-to-eat tangerine peel-flavored

N
[ %.‘_
v

Fig.12
eel during storage period

2.4.5 EVEMS W 13 PR, BEE I A FE K,
R[4 B fie £ PRSP, T8, DM R RS, TkE
TR | R RIS IS, 7o ih S TR S A . AN
BE R E PPN ARSI T B ka A, ELIE R i e =
AR5 AR . MR IEECE PR 2, SRR PRI T
20 SrEF iR BIA R 2252 JE R, 37, 25 1 10 °C 43 BI7E
512,25 F1 60 d fIKTF 20 41, IR AT 32 M5

5 10 15 20 25 30 35 40 45 50 55 60
IR TE] (d)
P13 RIErRR R it e ) AN A8 Al
Fig.13 Changes in sensory evaluation of ready-to-eat tangerine

peel-flavored eel during storage period

2.5 BIERRREEE LR HATUNARBY 2 31
2.5.1 BIErAR R fit 0 DT BRI I W R i 8
Bl AR K S T A R T2, EAFEE )
FIERERV N — 2 5 AR . B B AR
FARE R R SRR SR 7 A A B T Ak
JNE, Wi —2% 8l J ) AR 5 38 FH R s i 8 4%
37. 25 Fi1 10 °C y& T BB ¥R Bz i £o 0 % HH (8] (19
TVB-N Fll TVC 4354 A k2430 71 5 BRI — 2%
FARESEATHIE 53T, 158 = FhIEE T B9 S 0 i R 5
K KB RE R, RYEZR 3[40 TVB-N
TVC —Z W I R B Rkm TR N, ik, Bi&
%5 Hz e b HA AT B9 TVB-N Fil TVC AR & —Z% %
BT, TBA ZEIN Y R 3RS T —H I,
Uk, BIVEL 4 i fa e HA (A 1Y) TBA SEAF & F = N
I

F 3 TVB-N, TVC Fl TBA M5 1 # R BI S50
Table 3 Kinetic model parameters for TVB-N, TVC and TBA

B ey — YT
mEERR  IREE(C)
K R K R

37 0.6635  0.9660 0.0297  0.9803

TVB-N 25 02711  0.8888 0.0131  0.8991
10 0.1904  0.9689 0.0083  0.9830

37 0.0701  0.9550 0.0232  0.9653

TVC 25 0.1689  0.9434 0.0599  0.9653
10 03410  0.9313 0.1091  0.9708

37 0.0476  0.9593 0.1381  0.9205

TBA 25 0.0235  0.8751 0.0815  0.9639
10 0.0089  0.9626 0.0300  0.9036

2.5.2 BIErBfEziGta TVB-N, TVC Fl TBA f#J Arrh-
enius ST REMYEEST AT RNV EURE L K EIREN
BREL, BRIARYE Arrhenius J7RE T DAXS AR VEEE R I
14 B £ Yl M oA 2 B £ A T BT BRI 700 . F Arrh-
enius 77 FE X = InK =1InK, - I];:"} Bl A1 LA InK R A
s, 1T gy A28, XL InK Al /T $E47 &l s,
A& Arrhenius HFESE

4 37,25 Fi1 10 °C T B4R B2 fi 0 7 5Ed

[l TVB-N. TVC #l TBA 4354 AlnK = InK, — T

o, i I SPSS R AT LG, A5 BLG 7 R, an
Kl 14 Prase
LS TR HEA95] Ea Al K, {8, U155 4 PR,
¥ E, Fl K, {E 4 A Arrhenius J7 F£ K=K, e &
A E BN A e i fa 1) TVB-N, TVC 1 TBA &&
AR TR

4084.5 )

KTVB.N = 12531.49-6( T

5048.2)

Kiyve = 1315859-6( T

54489 )

Kipa =2049282 - e(f T

2.5.3 BIErMEEe ol fh e A TN A AL (o EE Sr K
BRI TVB-N, TVC A&7/ Arrhenius 52



415 E T

BUHMHE , 4 B ErPREZ SN T T Z A S e A

- 405 -

A -30f
-35F @
y=—4048.5x+9.436
4.0 .. R=09377
o
45
_50 1 'l I ]
0.0032  0.0033  0.0034  0.0035  0.0036
UT
B —20f
..
_25 b
) y=—5048.2x+14.09
e R?=0.9984
%30t
-35F )
"
740 ' ' L J
0.0032  0.0033  0.0034  0.0035  0.0036
1/T
C 25¢
30F a
st y=—5448.9x+14.533
“ R*=1.0000
= ..
4.0}
45}
‘o
_50 L L i J
0.0032  0.0033  0.0034  0.0035  0.0036
UT
B 14 BIEMiizfgEfa TVB-N(A). TVC(B). TBA(C)H
Arrhenius #0552

Fig.14  Arrhenius fitting equations for TVB-N (A), TVC (B),
and TBA (C) of ready-to-eat tangerine peel-flavored eel

# 4 TVB-N, TVC I TBA HYXJI () Ea Al K, {H
Table 4 Corresponding Ea and K, values for TVB-N,

TVC and TBA
A TR TR E,(kJ/mol) K,
TVB-N 33958.53 12531.49
TVC 41970.73 1315859.00
TBA 45302.15 2049282.00

0 E, 55 K, E73 5N — 3 Iy 22 B8 7 7

INATINA e B e ) S I R
K,-err
InTVB-N -InTVB-N,
_ AL

1253149 ¢l T
InTVC-InTVC,

5048.2 )

1315859 - e( T
BB A5 2] TBA FFEESZAY Arrhenius J5 2
P EMHS K ERAZFR ) J2EE 8 Jy f2SL =

i, A AR R i i 1) B T

Ko-e rr

SL =

SLTVC =

TBA - TBA,
7&)

2049282 - e( T

2.5.4 BRI ko D SR EH TS BRI Y 56 E S T
B IE BT B TR AR A 2 A U, S350 B R R B
HAE 37, 25 F1 10 °C 2514 F Iy SEBROT 2L 5 07 72
T O H Y TR B 2R B AT E . DL TVB-N {E ik
30 mg/100 g. TVC {Hik#] 5 1g CFU/g 1 TBA fHik
F| 1 mg/kg MPRERWIL S . HER 5 ATHEILE 37, 25 FI
10 °C £&4F, TVC BERIAHXHR 22550/, #/NTF 5%,
FETREE hILKG 7, DRI TVC AR Sy T BN £
iz EAn (R ER AR . i, BIErRR Bz (L 37 °C TR HR4K
Wik 11.49 d. 25 C T2 22.14 d. 10 °C 1%
Bk 54.33 d.

SLTBA =

5 RIERRE G G AR PN R 6 I
Table 5 Validation of shelf-life prediction model for ready-
to-eat tangerine peel-flavored eel

SBTERR IREE(C)  BINETAMID)  FSEGTHUNI)  ARXFIRE (%)

37 21.43 20 7.15

TVB-N 25 36.43 32 17.52
10 75.33 63 19.57

37 11.49 11 4.45

TVC 25 22.14 23 -3.75
10 54.33 54 0.62

37 19.02 21 -9.43

TBA 25 38.67 42 -7.93
10 102.13 93 -9.81

3 g

I T A A BB R 5 fie £ () e AR T KR RS R
4 min., RECBI BB ISR 10% . il K 72N
e K PRI GFR RO TR . IR i R o Bz s £ HL A
BEE B /K STE ARG & &2, BAA B KRRl
3R, PR R SR 2R R e ok T EE M H
%o BREG R BAFEARARE ™ b il 5T 1) [) sk 8 il k2
YA, WM AR AL . BRI BT A, SR T -
A Jek W D B R B e A 37, 25 FiT 10 °C VT4
R 0 S AR A, BB 5 g ) B R, BB R
e AL Y TVC. TVB-N Fll TBA #BE & W Iy
AT, BB TP BT N REaEs, BV SRR ks,
Shih RS As . MRYE TVC. TVB-N Fll TBA 754~
[FIJREHE B Bk, 7. T BRIV H fif £ g G 481
TR, FHoh TVC SRR AL 37 °C R 18
ZEHATHIN A 11.49 d, 25 °C R S22 N 22.14 d,
10 °C FHRLUNTIN 54.33 d, &30 UE-5 B te 4l
FAXTIRZE N 0.62%~4.45%, FAXTIRZE I/, ARk
BEE . ASWEIE A0 O R Oy T BRI £ T
ai . BRTHEE AN TR T EL S IR

© The Author(s) 2026. This is an Open Access article

distributed under the terms of the Creative Commons Attribution

License (https://creativecommons.org/licenses/by-nc-nd/4.0/).


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

- 406 - £ Tl B4

2026 4 4 A

SEHE
[1] YUEGH, TAY Y X, WONG J, et al. Aquaculture species di-
versification in China[J]. Aquaculture and Fisheries, 2024, 9(2):
206-217.
[2] ARkl it g E 3G, F B kgt F% (M) bw:
Rk ke, 2024. [ Department of Fisheries and Fishing Adminis-
tration, Ministry of Agriculture. China Fisheries Statistics Yearbook
[M]. BeiJing: China Agricultural Press, 2024. |
(3] Zmix, TR, ABE, 5 AEPRKSHILKE L RAY
[J]. R = sk An £,2018(18): 82-83,87. [LI X J, DING Y, XU X
R, et al. Status and development trend of instant aquatic products in
China[J]. Farm Products Processing, 2018(18): 82—83,87. ]
[4] $%2, 0k, FA, F. PRMARKE > KT LR FHE &4+
st R B R e % [I]. F B Ak S, 2020, 45(4): 81-84,89. [ BU
Y, SHEN Y Q, LI Y, et al. Development of ready-to-eat seasoned
Scomberomorus niphonius product and effect of sterilization condi-
tions on its quality[J]. China Condiment, 2020, 45(4): 81-84,89. ]
[5] thigds. Bp R Sm TiE A2 ¥ 5% R B AL A= & A
[D]. X #&: R #A# K3, 2024. [ XU T T. Reaserch on quality
changes during processing of ready-teat loach and development[D].
Tianjin: Tianjin University of Science and Technology, 2024. |
[6] RE&, Ha], sk, F. T4 K~ %Rk % THH AR
KA 73 ], & & A5, 2023,44(17): 162-168. [ ZHAO X,
CHEN J, LI H, et al. Research progress on the mechanism and regu-
lation methods of flavor deterioration in prepared aquatic products
[J]. Food Science, 2023, 44(17): 162—168. ]
[7] F&, Fnidth, A, F. K> &S5 R TR KL 09 5F
Rk &[J]. i LFFR, 2024, 46(5): 547-562. [ DONG H, ZHENG
S W, CUI F C, et al. Research progress of shelf-life quality predic-
tion model of aquatic products[J]. Journal of Fisheries Research,
2024, 46(5): 547-562. ]
[8] ANY, LIU N, XIONG J, et al. Quality changes and shelf-life
prediction of pre-processed snakehead fish fillet seasoned by yeast
extract: Affected by packaging method and storage temperature[J].
Food Chemistry Advances, 2023, 3: 100418.
[9] LID, XIE H, LIU Z, et al. Shelf life prediction and changes in
lipid profiles of dried shrimp (Penaeus vannamei) during accelerat-
ed storage[J]. Food Chemistry, 2019, 297: 124951.
[10] BREAMEZN S, BERTHERERLL RRELRE
FAE RS A F A W% 40 2 GB 4789.2-2022 [S].
b P B ARE R4, 2022: 1-4. [ National Health and Family
Planning Commission, State Food and Drug Administration. Nation-
al food safety standards-food microbiological examination-Determi-
nation of the total number of colonies: GB 4789.2-2022[S]. Bei-
jing: China Standards Publishing House, 2022: 1-4. |
(1] BREAMRER 2, BETHERERELR £Hi2sE
FAFE A5 PR S8R GB 5009.3-2016 [S]. 477 7 B4k
it #R 4, 2016: 1-2. [ National Health and Family Planning Com-
mission, State Food and Drug Administration. National food safety
standards-Determination of water content in food: GB 5009.3-2016
[S]. Beijing: China Standards Publishing House, 2016: 1-2. ]
[12] BREAMREEN S, BERTHERERLL RRELE
FAFE R 5 PRGN 497 GB 5009.6-2016 [S]. A7 F B A7/
it #R 4E, 2016: 1-2. [ National Health and Family Planning Com-
mission, State Food and Drug Administration. National food safety
standards- Determination of fat in food: GB 5009.6-2016 [S]. Bei-
jing: China Standards Publishing House, 2016: 1-2. ]
[13] x#F&, T 24, F0F4F, . 006 £ REREWIELAE

o R ALY, A T A, 2025, 46(14): 45-57. [LIU Z
Y, WANG Y T, E Q Z, et al. Changes in quality of purse red carp
during deep-frying at different temperatures[J]. Science and Tech-
nology of Food Industry, 2025: 1-24. |
[14] BRE, KEH, T, F. Fi@5d 5 A5G RIT R %
AR 6w (], b Bk S, 2024, 49(4): 18-24. [ YING TH,
ZHU Y S, WANG C, et al. Effect of ordinary permeation and vacu-
um permeation on freeze-thaw quality of crayfish tails[J]. China
Condiment, 2024, 49(4). 18—24. |
[15] X8t @ &E S T LA T 205 H AR HAE R
SRR D). )" M. 4 &3 T K5, 2022. [ LIU Q. Process opti-
mization of Passiflora edulis sims roasted chicken and study on the
characteristic flavor components based on omics technology [D].
Guangzhou: South China University of Technology, 2022. ]
[16] Rz, AR, FF, F. FRFHRS X T 0 é 5 o) T4
e BORCsk E AL [T]. IR A & B, 2021, 37(4): 242-251.
[ ZHOU M Z, XIONG G Q, QIAO Y, et al. Drying characteristics
and flavor changes of catfish fillets under different drying methods
[J]. Modern Food Science and Technology, 2021,37(4);242—
251. ]
(17 ] Ea#, B R, XA, 5. Tl d £ G xPir e it 42 4 4
WUJR 4F 4 & & BAL | ok BACR AR % 547 0], & s A2,
2023, 44(19): 180-189. [ YUE Y J, ZANG M W, LIU H J, et al.
Changes and correlation between myofibrillar protein oxidation and
taste of dried Penaeus vannamei during storage[J]. Food Science,
2023, 44(19): 180-189. ]
[18] BREARERERS, BEFTHRHELLL REE4LE
RARAE RS pH L6 M 7 . GB5009.237-2016 [S]. A7 F Birf
$h AL, 2016: 1-4. [ National Health and Family Planning Com-
mission, State Food and Drug Administration. National food safety
standard-Determination of pH value of food: GB 5009.228-2016
[S]. Beijing: China Standard Press, 2016: 1-4. ]
[19] BRZARBRER S, BETHRHELLE RBE4LE
FAFR AR P AR LM 3R R a9 2 GB 5009.228-2016[S]. b
WP B AR & B R4, 2016: 1-3. [ National Health and Family
Planning Commission, State Food and Drug Administration. Nation-
al food safety standard-Determination of volatile basic nitrogen in
food: GB 5009.228-2016[S]. Beijing: China Standard Press, 2016:
1-3.]
[20] Rams, BR, &M, % A Tirsshd LA ms n 37
SRR MAE [J]. # b Tk K S IR, 2022,37(4): 54-61.
[ ZHOU J P, QUE F, SHI G P, et al. Establishment of kinetic shelf-
life model of frozen catfish fillets based on near infrared [J]. Journal
of Hubei University of Technology, 2022, 37(4): 54-61. ]
[21] BmE. B RRS S T ERACTKIEL M Ak R M
42 [D]. B Ei##F X5, 2022. [ CAIL J. Optimization of fry
technology of ready-to-eat loach and changes of volatile odor sub-
stances[D]. Shanghai: Shanghai Ocean University, 2022. ]

1 [D]. Li&. L& ¥ K%, 2019. [ WANG Y J. Changes in
degradation of fatty acid, and flavor component during the process-
ing of Shanghai fried fish[D]. Shanghai: Shanghai Ocean Universi-
ty, 2019. ]
[23] FANGM C, CHIN P S'Y, SUNG W C, et al. Physicochemi-
cal and volatile flavor properties of fish skin under conventional fry-
ing, air frying and vacuum frying [J]. Molecules, 2023, 28(11): 4376.
[24] EF, 4P, 208, 5. ¥ St 238 8 3 & S Ao 3 41
Rk M oh %o [T, & & T A3, 2025,46(15): 310-323.
[ CUI N, ZHONG B Z, WANG S L, et al. Effect of deep-frying


https://doi.org/10.1016/j.aaf.2022.12.001
https://doi.org/10.3969/j.issn.1000-9973.2020.04.017
https://doi.org/10.3969/j.issn.1000-9973.2020.04.017
https://doi.org/10.7506/spkx1002-6630-20221013-119
https://doi.org/10.7506/spkx1002-6630-20221013-119
https://doi.org/10.1016/j.focha.2023.100418
https://doi.org/10.1016/j.foodchem.2019.124951
https://doi.org/10.7506/spkx1002-6630-20221017-155
https://doi.org/10.7506/spkx1002-6630-20221017-155
https://doi.org/10.3390/molecules28114376

415 E T

BUHMHE , 4 B ErPREZ SN T T Z A S e A - 407 -

conditions on the quality and volatile flavor compounds of grass
carp blocks[J]. Science and Technology of Food Industry, 2025, 46
(15):310-323. ]

[25] RANI L, KUMAR M, KAUSHIK D, et al. A review on the
frying process: Methods, models and their mechanism and applica-
tion in the food industry[J]. Food Research International, 2023, 172:
113176.

[26] 3RAR, F4tk, A, 5. KT b F Aol 7 4 80 Mok A4
-AAR & - B R R 5 AT R R S A EF AR A M Rk A AR £
(J]. & & 55 & 8 T 9k, 2024, 50(8): 242-252. [ ZHANG Q,LIJ L,
HU M M, et al. Analysis of volatile flavor characteristics of sea-
soned crayfish based on electronic nose and solvent-assisted flavor
evaporation-gas chromatography-mass spectrometry[J]. Food and
Fermentation Industries, 2024, 50(8): 242-252. ]

[27] R BHRTLHME” KHIFAALLMRAID]. &F
K F.#r 58 Kk X %, 2023. [ XU J Z. Product development and
process optimization of smoked horse meat dried silk chili sauce
[D]. Urumgqi: Xinjiang Agricultural University, 2023. ]

[28] LIU S, ZHANG L, GUO Y, et al. Study on quality character-
istics, shelf-life prediction and frying mass transfer of breaded tilapia
nuggets[J]. Heliyon, 2024, 10(17): €36528.

[29] BREAREZN S, BRTHRBEEELL. RN E
FAFE B4 MK B S GB 10136-2015 [S]. 367K 7 B A7t
M At, 2015: 1-3. [ National Health and Family Planning Commis-
sion, State Food and Drug Administration. National food safety stan-
dard- Animal aquatic products: GB 10136-2015 [S]. Beijing: China
Standard Press, 2015: 1-3. ]

[30] YU H, ZHANG J, LI H, et al. Effects of E-beam irradiation
on the physicochemical properties of Atlantic cod (Gadus morhua)
[J]. Food Bioscience, 2022, 50: 101803.

[31 ] DERAKHSHAN Z, OLIVERI CONTI G, HEYDARI A, et
al. Survey on the effects of electron beam irradiation on chemical

quality and sensory properties on quail meat[J]. Food and Chemical
Toxicology, 2018, 112: 416—420.
[32] #ride. BRA M M T2 A SMACE I M oo i AL
B [D]. £k % é K5, 2024, [ XIE Z H. Study on the opti-
mization of frying process parameters and quality changes of crispy
meat with batter during storage[D]. Chongging: Southwest Univer-
sity, 2024. ]
[33] BT AEHMF N M I T T L5 A5 RA TN
[D]. & k: ®d K5, 2024. [ LIANG X W. Study on processing
technology and shelf-life prediction of composite walnut and mut-
ton preserved meat slice[D]. Chongqing: Southwest University,
2024. ]
[34] BLEE, G¥, 44, 5. FRERMKT & LT LRIEH
S R RAH R ], &5 AT R 5 &, 2018,39(18): 124-128.
[ ZHEN R Y, CHEN Y, LIANG ] J, et al. Study on processing
technology and quality changes of instant spicy saury[J]. Food Re-
search and Development, 2018, 39(18): 124—-128. ]
[35] SeA). K% M T LR ACBA R BTN #F 2 [D]. & K.
%% K %2, 2023. [ CHAI L. Study on the process improvement and
shelf-life forecasting for fermented rabbit jerky[D]. Chongging:
Southwest University, 2023. ]
[36] CUIF, ZHENG S, WANG D, et al. Development of ma-
chine learning-based shelf-life prediction models for multiple ma-
rine fish species and construction of a real-time prediction platform
[J]. Food Chemistry, 2024, 450: 139230.
[37] %4mdE. s 5 X Btaifvk & B 2 F R ERAAR
[D]. X #: X ZLRKF%, 2019. [ CHANG Y N. The research on
quality changes of channel catfish seasoned fish during storage [D].
Tianjin: Tianjin Agricultural University, 2019. ]
[38] GUO X, YUL, LU Q, et al. Quality evaluation and shelf-life
prediction model establishment of frozen Chinese mitten crab (Eri-
ocheir sinensis) [J]. LWT, 2023, 173: 114250.


https://doi.org/10.1016/j.foodres.2023.113176
https://doi.org/10.13995/j.cnki.11-1802/ts.036446
https://doi.org/10.13995/j.cnki.11-1802/ts.036446
https://doi.org/10.13995/j.cnki.11-1802/ts.036446
https://doi.org/10.1016/j.heliyon.2024.e36528
https://doi.org/10.1016/j.fbio.2022.101803
https://doi.org/10.1016/j.fct.2017.12.015
https://doi.org/10.1016/j.fct.2017.12.015
https://doi.org/10.1016/j.foodchem.2024.139230
https://doi.org/10.1016/j.lwt.2022.114250

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 即食陈皮鳝鱼制作
	1.2.2 单因素实验
	1.2.3 贮藏期实验
	1.2.4 水分含量
	1.2.5 油脂含量
	1.2.6 出品率
	1.2.7 持水持油率
	1.2.8 感官评价
	1.2.9 电子鼻
	1.2.10 电子舌
	1.2.11 菌落总数
	1.2.12 pH
	1.2.13 挥发性盐基氮含量
	1.2.14 硫代巴比妥酸值
	1.2.15 货架期模型建立

	1.3 数据处理

	2 结果与分析
	2.1 油炸时间的确定
	2.1.1 理化指标
	2.1.2 感官评价

	2.2 陈皮粉添加量的确定
	2.2.1 电子鼻
	2.2.2 电子舌
	2.2.3 感官评价

	2.3 灭菌方式的确定
	2.3.1 菌落总数
	2.3.2 pH
	2.3.3 挥发性盐基氮含量
	2.3.4 硫代巴比妥酸值
	2.3.5 感官评价

	2.4 即食陈皮鳝鱼贮藏期间理化性质变化
	2.4.1 菌落总数
	2.4.2 pH
	2.4.3 挥发性盐基氮含量
	2.4.4 硫代巴比妥酸值
	2.4.5 感官评价

	2.5 即食陈皮鳝鱼货架期预测模型建立
	2.5.1 即食陈皮鳝鱼货架期模型反应级数的确定
	2.5.2 即食陈皮鳝鱼TVB-N、TVC和TBA的Arrhenius方程的建立
	2.5.3 即食陈皮鳝鱼货架期预测模型的建立
	2.5.4 即食陈皮鳝鱼货架期预测模型的验证


	3 结论
	参考文献

