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Effects of synergistic preservation technology on quality and

shelf life of meat buns under room temperature storage
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(1. College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2. Go Believe Group Co., Ltd., Tianjin 300040, China)

Abstract: [Objective] To develop a synergistic preservation scheme for meat buns that balances safety and quality stability, thereby
achieving a 7-day safe shelf life during room temperature storage. [ Methods] High-temperature high-pressure sterilization or stewing is
adopted as the core pretreatment procedure. The wrapper is added with calcium propionate (0.15 g/kg), while the meat filling is incorporated
with compound preservatives including sodium diacetate (1.5 g/kg), potassium sorbate (0.060 g/kg), and e-polylysine (0.20 g/kg). Combined
with the synergistic effects of modified atmosphere packaging and preservation pads, a storage environment is constructed to continuously
inhibit microbial regrowth and delay oxidation. [ Results] The meat buns are pretreated by high-temperature high-pressure sterilization or
stewing before the synergistic treatment of compound chemical preservatives, modified atmosphere packaging, and preservation pads. After
7 days of storage at room temperature, the total bacterial count remains compliant with the national standard (<100 CFU/g), with sensory
scores ranging from 36.8 to 38.1. Severe spoilage of all indicators is observed during storage from day 7 to day 10. [ Conclusion] The room-
temperature shelf life of meat buns can be extended to 7 days through the integrated application of meat filling pretreatment, preservatives,
modified atmosphere packaging, and preservation pads.
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Table 1 Orthogonal factors and levels of compound
preservative Lo(3*) for Escherichia coli
KT AXXZﬁﬁfIlﬁJ/ B mﬁ%ﬁﬁfﬁ/ CWW&%E/ De—%‘é#ﬁ’qfﬁ;ﬁﬁ/

(mg-mL ") (mg'mL ") (mg-mL ') (mg-mL ")
1 0.5 0.015 0.15 0.05
2 1.0 0.030 0.20 0.10
3 1.5 0.045 0.25 0.25

150 mL 44 K $F47, 0 A 37 “CHE% 3 h, B 10 g 1 135 fi
15 ¢ WAAALT, 100 “CZE il 20 min, & B B 8 77 4% LL 1 7%
Jn TR S 0.15 g/kg ATH B, WL BR AN 1.5 g/kg LI AL IR 4
0.060 g/kg.e- M2 M2 0.20 g/kg A M. A28 il )5 I
TH A 45 min, 2 A 12 cm X 18 cm TG B R AR 48 (4548
1), T 25 °C MR 60% 4% 44 F IV . %25 11 %) i
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Table 2 Orthogonal

preservative Lo(3*) for Staphylococcus aureus

factors and levels of compound

AT B ILAL R/ C TAMRES/ D e-RMiEm/

ot (mgrmL ') (mgrmL ') (mg-mL ') (mg-mL ")
1 1.0 0.015 0.05 0.20
2 1.5 0.030 0.15 0.25
3 2.0 0.060 0.25 0.30

2, B AN TR B AR AR B R AR 2 3 AT AT L IR
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Table 3 Basic information of oxygen absorber and preservation pads
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Table 4 Sensory evaluation criteria
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Table 5 Inhibition effect of compound preservation agents

on Escherichia coli

T e B K B HEgs A B ¢ b A
LBV YY) R AL AR 7~10 ! ! ! ! Lo 8597208
KT 2 1 2 2 2 73.134+1.63
VYT B AP # A b AL L AR 4~6 3 1 3 3 3 70.75=1.77
FETEAT — 58 e B2 Ok T 4 2 1 2 3 97.3240.16
Yrim e  fLIR R B2 1 B e 1-3 5 2 2 3 1 95.54+0.27
P, R T 6 2 3 1 2 89.48+0.64
AN 7B AR IE 3, KUK R4 7~10 7 3 1 3 2 95.36+0.28
7B AR A R AN AR 4~6 8 3 2 1 3 89.48+0.64
()RR RN UGS 1~3 9 3 3 2 1 98.75+0.08
FEOR TR T ORE S P AE R DR 2 OE 7~10 k, 76.62  92.88 883l 93.42
U, AR 30T 3 5 74 4 & 94.11  86.05 8973  85.99
TE S EL RS P B A TR RE R 2 TR U 46 k 94.53 8633 8722  85.85
& MR A A R 17.91 6.83 2.52 7.57
T M2 LV 4 2, A R AT S R, XUk R A 1-3
KT RS A LR AR AN R, R AT 7~10 Fo EEAREHEFNXBHENBERRNAESTR
ZJE R ROk N T E T 4~6 Table 6 Analysis of variance of antibacterial effect of
G A A 1~3 compound preservation agents on Escherichia coli
M= f2EFHM HHE  Flb FliAME R
1.4 HiEaE WL 627.19 2 65.64  19.00 W
ST g6 4 M Sr B4 3K, R FH SPSS Statistics 22.0 WAL 89.76 2 939 19.00
B HEAT R R O 2 0 S WA T S5 R DL AT 5 9.56 2 1.00  19.00
fHEhriELE"F£ R, U P<0.05 W ERHERITFE XL, ffi e- R A A 112.53 2 11.78 ~ 19.00
52 9.55 2

] GraphPad Prism 8 F 4 #E17 Bl £ 21 .
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Table 7 Inhibition effect of compound preservation agents

on Staphylococcus aureus

R A B C D M E /%
1 1 1 1 1 14.50+2.91
2 1 2 2 2 20.92+2.69
3 1 3 3 3 25.0042.56
4 2 1 2 3 22.55+2.63
5 2 2 3 1 26.3442.50
6 2 3 1 2 27.9242.45
7 3 1 3 2 7.97+3.13
8 3 2 1 3 8.67+3.11
9 3 3 2 1 25.82+2.52
k, 20.14 15.01 17.03 2222
k 2560  18.64  23.10 18.94
ky 1415 26.25 19.78 18.74
R 11.45 11.24 6.07 3.48

xS ERARHEFNNEECHIRANETIRY

FESHE
Table 8 Analysis of variance of antibacterial effect of

compound preservation agents on Staphylococcus

aureus
3N W2 FHA AME FLb FlsAE B350
WL TR M 196.79 2 8.58  19.00
g 197.37 2 8.61  19.00
TR 5 55.38 2 242 19.00
e- R M A R 22.93 2 1.00  19.00
2% 22.93 2
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Figure 1 Total bacterial count of meat buns at day 7 of

storage under single preservation treatment
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storage after compound preservation treatment
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sterilization and stewing
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Total viable count of meat buns on day 7 of storage with meat filling treated by high-temperature high-pressure
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Figure 5 Wrapper color difference of meat buns during storage with meat filling treated by high-temperature high-pressure

sterilization and stewing



F&M | Vol.42, No.5

7.0
0 -=A B
6.5
=
o
6.01
55 1 1 1 1 ! 1
0 2 4 6 8 10
€|
Storage time/d

(a) vl i 1 K T Ak

ERHE HERERANASEELERRR ERENEMN

6.81
-0 -=A B
6.4
jus)
=9
6.0
5.6 1 I 1 I ! 1
0 2 4 6 8 10
ISR ]
Storage time/d

(b) Jdi & Ak 7R

Bo6 MNiHE SRS EREF kAL IG 0 A &R 6 & &6 pH

Figure 6 Wrapper pH of meat buns during storage with meat filling treated by high-temperature high-pressure sterilization

and stewing

21 ) G S AR s AL X R R TR TR L
a5 4 pH NS 0 Ry 5.71 ETFEH 7 K0 6.87;1 A.B
AL ST SN 5.90 F15.93 B TF 2 6.28 X T IR M & b 3
B A, 25 14 pH M 5.74 T+ & 6.49, 1M A LB 20 AL 23 51 7
% 6.07 F16.08.

30T pH MR A - a5 A 4 BT G AR AR B
YR F AR R ep U RE A AL = A B A A
Yy (A, W2, S 80 pH Pk 1T 5 i A B 41 2 i Ak B
55 P R OR AE MR TGRS, A AL TR I RE R B
WA B TR pH AN T 3k 50 Y sh B
A LA R I S, 1 — 25 BRI T 5 468 A B A8 A= o A 40 )
PEHT o A5 A, pH b TH e BE 55 130 0y 84 4 3kt R 4t
TEHA G, T A pH AR AL AE S 3T A PR AL 98 R b Bl T
PE (1 1) 422 46 A
2.6.3  AS[w)Ab BEXF R BLTE K K A3 S a2 e &l 7
NOAFEA AN KT RE2EHEHRER. B
A28 e il R AL PR T (35 0 K ), A B 41K 43
i (435 R 48.15% 1 49.85% ) 1 125 T-25 14 (42.97%)

-0 = A +B

501

47t

1] B K 535

Moisture content of dough skin/%

| | | | | |
0 2 4 6
IS ]
Storage time/d
(a) o I e R 2K T Ak 3

IREES 1K, 28 A5 A ZH K o0 DR d 2 o s 1 P g oA I
T, 10 B 2H RS 4 R B B L B L A K 4 A
51K 48.54% [ 245 10 K11 42.53% , B 21 M 49.30% [
2 41.25%, W T K Bl K 23 R i ke A . 5 A B, S
FHALIK 73 I 42.97% R 22 b T+ 2 49.38%, 1 M0 A 3 2B )
SR AR = A K o T AN R R, RA 2 A AL Y
PR A A 252 R 2 AR B

SIBEIK G B AR ML 1) 16 7K 43 22 57 0l BE 5 1AL Bl
FEAT 6, e Yk oo R T /00 A A B B K e A B B
TR, 5 BOL IS 2R 4R K 4 W o A AL (RTINS ) 7K 3 7E I
S T 40 PR 24 2 st i A T R 00 DR K G 1) A R RS
R0 25 2 00 B 5 B 3 T RS A S ) 70 U3 0 39 R0
KRR ER KD K TFTHRERSE. = 4K5k
S b T 3 A S K S AR R A K S
[ B 400 PR A 22 BT 1 R ) L 3 T T Y R K BE T .
X5 BT B B 9T 4 A — B, B A e R S O
JE K Gy S5 T i S R R I B[R] £ fef Ak B AT S 0 4
il AR A R R B K A AR Ak
481

-0 = A +B

461

[ %

Moisture content of dough skin/%

420

Il Il Il Il Il Il
0 2 4 6 8 10
- 1
Storage time/d

(b) Jdi 2 Ak 2

H7 MHBEHEGSERE kA L2 )00 1 6wl 8 @ e R aF

Figure 7

sterilization and stewing

Wrapper moisture content of meat buns during storage with meat filling treated by high-temperature high-pressure
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Figure 8 Peroxide value of fillings in meat buns during storage with meat fillings treated by high-temperature high-

pressure sterilization and stewing
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