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Ice-Temperature Preservation Combined with Modified Atmosphere Packaging

Synergistically Regulates the Eating Quality of Pre-Prepared Black Pepper Beef Fillet

TANG Lu
(Chongging Yu Cuisine Culinary Research Institute, Chongging Business Vocational College, Chongging 401331, China)

Abstract: Pre-prepared black pepper beef fillet is prone to quality deterioration during storage and transportation due to microbial
proliferation, lipid oxidation, and protein degradation, and a single preservation technique has limitations. To investigate the synergistic
regulatory effects of ice-temperature preservation and modified atmosphere packaging on its eating quality, this study set two storage
temperatures-ice temperature (-1.540.5 °C) and refrigeration (41 ‘C)-combined with vacuum packaging and three modified atmosphere
packaging conditions (70% N,/30% CO,, 60% N,/40% CO,, and 50% N,/50% CO,). During the 21-day storage period, total viable count, total
volatile basic nitrogen (TVB-N), malondialdehyde (MDA) value, pH, water activity, water-holding capacity, texture, color, and sensory quality
were measured, and principal component analysis and correlation analysis were employed to elucidate the synergistic effects. The results showed
that both storage temperature and gas composition significantly affected all quality indicators, with a synergistic interaction between the two
factors. The treatment group combining ice temperature with 50% N,/50% CO, exhibited the optimal preservation effect, and all indicators on
day 21 were significantly superior to those of the other treatment groups. Principal component analysis revealed that TVB-N, MDA value, total
viable count, and hardness were key indicators characterizing quality deterioration. Through multiple mechanisms including inhibition of
microbial and enzymatic activities, blockage of lipid oxidation, and synergistic antibacterial effects, the combination of ice temperature and 50%
N2/50% CO: modified atmosphere packaging extended the shelf life of pre-prepared black pepper beef fillet to 21 days, thereby providing a
theoretical basis and technical support for the high-quality preservation of prepared dishes.
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Table 2 Sensory evaluation criteria for pre-prepared black pepper beef fillet (9-point scale)
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Fig.1 Changes in total bacterial count (Ig CFU-g™) of different treatment groups during storage
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Fig.4 Changes in pH, water holding capacity, and water activity of different treatment groups during storage

23 piMEEFERRA

231 JRAAE (BB ARSEE)

e FEE A VA PAY S i RS A% Co b ERIPRL S W] 01, FITA R ot FAOREE 240 I T T S B o, g P
R, XA WURA4E S KoK R IERIVE SR . UKIROREFAR B E A SE [ i1X—id fE. 5k
(10T B 34 5 0 P AR A e B [ 20, DR RS R A S S M A2 T X — b FEVKIR 26 A T, T1P4 2 MR ORI B i
21 d I #PEAE > 0.82, IXELWIZAME (0 d) FI%T 6.81%. ML T, T2P1 4 (A=A shlk FRE&b, 21 d
P42 0.58, [AiREIA 34.1%, RUINIWNAL O™ REA . EKREIET, T1PA AU AR fetE, 21 d R N
4215.36 g, (Y HAIEAE (0 d) ETHT 12.52%. AHELZ T, T2P1 20 (A8 05O B _ETHeb, 21 d I 14iEIA 39.52%.
VKRS, Erim CO, MAP BESE L7 HhZERE LRI AN MR /K BE I RN ER (1 28 4544, A AR b ig ik . X — 45 5 VKR

6



MR ERmEE Modern Food Science and Technology 2027, \Vol.43, No.4
FAR G Gk 4 SRV SR AR, AT B AR R (R B AL e ek AL EAR AP, MM (L 2.6
) AFSCHEE SHK ) B R G, SRR TR E s R TRHSE AR FOMIEL, 0 Wang ZPURT Lin 1R
P UR-FAR- 2 PG FE 2 DR KRR il /K B 4 S U ™ B 2540, A TR VKT OR B SR I 4 R AR R AR,
TEFRORFE LRI B O0H, o Ain TRI] & FI R IS a St 7 BN OREE T 58 KT8 % 1 UK
R SREONIIARL, 4ERE T 8 R IR APIRESE ) 1M COp RN T HAE M =24 M LR, kb 7
XEILALF eI 22 0P, TTAESE T Btk A

5600 QOTIP1 @TIP2 aTIiP3 @TIP4 @T2P1 mT2P2 OT2P3 @T2P4 @TIP1 BTIP2 mTIP3 @TIP4 @T2P1 mT2P2 mMT2P3 ®WT2P4
09 r
b} aAaMaMaAaAaAalhaA aA
F e bBbB
I L] cB
L - Wi dc
4900 e E 08 o
_ r 41 t 2
2 H = 4 )
N i 4 <D,
& e T
4200 H# 0.7 s
: N3
N3
i
vl
i
H1#
3500 = o 0.6
0 7o 14 21 0 7o 14
JeTE T ) () IS 1] (d)

5 N[EIACERLE 7E TRt HAIE)RE B A3 M AR 1K
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Fig.7 Variation trends of key quality indicators in pre-prepared black pepper beef fillet during storage
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Fig.8 Pearson correlation heatmap among quality indicators of pre-prepared black pepper beef fillet during storage
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