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Effect of cold storage temperature on the quality of plant-based bacon
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Abstract: Objective: This study aimed to investigate the effect of
cold storage temperature on the quality of plant-based bacon.
Methods: The effect of cold storage temperature (—40, — 20,
4 'C) on texture characteristics, cooking loss, water activity,
protein content, total number of colonies and microstructure of
plant-based bacon were investigated, and the optimal cold storage
conditions of plant-based bacon were explored. Results: During
the period of refrigeration (0~30 d), the hardness, cooking loss
rate and number of microorganisms of plant-based bacon
increased, while the water activity decreased with the extension
of refrigeration time. As refrigerated temperatures dropped, the
plant-based bacon became more structurally stable and lose less
water, retaining a higher percentage of protein and a lower
microbial population. Conclusion: The optimum refrigeration
temperature of plant-based bacon is —40 C.
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Figure 1  Effects of different freezing time and temperature

on the hardness of plant-based bacon
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Figure 2 Effects of different temperature on the
elasticity of plant-based bacon
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Figure 3 Effects of different temperature on chewability

of plant-based bacon
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Figure 4 Effects of different temperature on cooking

loss of plant-based bacon
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Figure 5 Effects of different temperature on water
activity of plant-based bacon
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Figure 6 Effects of different temperature on the content

of plant basic plant-based bacon
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Table 1 Effects of different temperatures on the total number of bacterial colonies in plant-based bacon
‘ I 5 B 1)
HpEE/C
0d 1d 2d 3d 4d
4 81024500 7X10% 42000 2.40X10° 46 538° Z AT} Z AH i
—20 0 0 1.24 X10* £872¢ 6.00X 10" 42 000> 6.75X10° 47 024*
—40 0 0 6.20X10%4+200° 3.35X10*+1 500> 5.36X10°=+1 135°

T NG FRER R R 22 5 B (P<<0.05),

117



118

35 5 8 STORAGE TRANSPORTATION &. PRESERVATION

50.0 pm

(c¢) —-40 C
B7 FRREARBETZRAERGHNLEH
Figure 7 Comparison of microstructure of bacon samples

at different refrigerated temperatures

T AR AE TR ) R B AR Y 4 S R M 5 A A
B e IRy — 40 C, S SRR E ALY AL R AR
119 9B 1 45

5 % 3Tk

[1]SHA L, XIONG Y L. Plant protein-based alternatives of
reconstructed meat science, technology and challenges[J]. Trends in
Food Science & Technology, 2020, 102: 51-61.

[2] ERET, BAAKEL, 4x 02, S5 R AE PR S AR SR R (D). £
H5HUH, 2022, 38(11): 230-235..
DOU K N, ZHAO Y G, JING S J, et al. Research progress of plant-
based meat products[J]. Food & Machinery, 2022, 38(11): 230-235.

[3] LYNCH H, JOHNSTON C, WHARTON C. Plant-based diets:
Considerations for environmental impact, protein quality, and
exercise performance[J]. Nutrients, 2018, 10(12): 1 841.

[4] 8, AU, I, &5 —Fh R A LUR B A T 3
BT (9]t DRl A 4, 2014, 29(5): 10-13.
DONG P, FENG X Q, FENG F, et al. Market analysis of a textured
soy protein product[J]. Journal of the Chinese Cereals and Oils
Association, 2014, 29(5): 10-13.

[5] gkt 8k, kb BE52, RLAK, 5. RIW) AR ZE VRLIL I BRI HOR 5k R
RIS B[], £ A BHE, 2020, 45(3): 87-92.
ZHANG L H, DU Y M, YING X, et al. Application status and trend
of meat analogue made from structured vegetable protein[J]. Food
Science and Technology, 2020, 45(3): 87-92.

[6] WREE s, Blas IS, sk ik, 5. LY A E EURHA 3R 52 B T 21 434
W R[], o DRI 27 42, 2012, 27(4): 110-113, 122,
CHEN F L, WEI Y M, ZHANG B, et al. Research advances in
effects of  vegetable  protein  material systems  on
extrusiontexturization[J]. Journal of the Chinese Cereals and Oils
Association, 2012, 27(4): 110-113, 122.

[7] SR ERFR PR BR R LA R PR T P SR AR BF R D). A R
437, 2022(18): 80-82.

B 2598 | 202345 B | RASHIM

SHI C C. Research on quality change of leisure soyabean protein

vegetarian meat[J]. China Food Safety Magazine, 2022(18): 80-82.
[8) A= FH T, XU, V2 WX 4B 4 BR W5 37 B 43 M5 & MW TR 1Y

WALT]. B Wk 5 HLBK, 2020, 36(11): 112-117.

LI S S, LIU S J. Effects of cold storage on nutrients and volatile

substances of yak yogurt[J]. Food & Machinery, 2020, 36(11): 112-117.
[9] B A, ARG, JR A7 aHe, 45 op o =N 20 7 I o A 2

WF5E 0. H bR &, 2022, 47¢11): 105-108.

HUANG Q, ZHAO Y F, ZHOU C Y, et al. Effects of Chinese and

Western processing technologies on sausage quality [J]. China

Condiment, 2022, 47(11): 105-108.

[10] m &, M &R, R4, % RZHAE AR WM IR
B R F I AT it T, 202009): 78-79.

GAO Y Z, XIAO Z G, WU Q H, et al. Industry status and
development tendency of meat analogue-textured soy protein[J].
Farm Products Processing, 2020(9): 78-79.

(U] T, k5, SEal, 55, R4k 1A 11t BF 0 0 R 5 R R R
(91 +h I £ 2 4, 2020, 20€8): 1-10.

JIANG L Z, ZHANG X, DOU W), et al. Advance and challenges in
plant-based meat[J]. Journal of Chinese Institute of Food Science
and Technology, 2020, 20(8): 1-10.

[12] B #, Me, #0E, 5 MY EARNEITLE N L LZS

TR 7 FR P PO T R (7], B Tl BB, 2021, 42(3): 338
345, 350.
ZENG Y, HAO X C, DONG T, et al. Research progress on raw
material development, processing technology and nutritional
properties of plant based meat[J]. Science and Technology of Food
Industry, 2021, 42(3): 338-345, 350.

[13] FRIT 4, o W, X ROk, 45 1R W 2 1 08 O oo 0 Y i
S E AR [I] £ BHEHR 2R, 2019, 37(6): 8-15.
GUOS T, XU J T, LIU X R, et al. Efficient utilization and
technological innovation of plant-based protein resources in China
[I]. Journal of Food Science and Technology, 2019, 37(6): 8-15.

[14] CRAIG W J, MANGELS A R, FRESAN U, et al. The safe and
effective use of plant-based diets with guidelines for health
professionals[J]. Nutrients, 2021, 13(11): 4 144.

[15] SATIJA H. Plant-based diets and cardiovascular health[J]. Trends
Cardiovasc Med, 2018, 28(7): 437-441.

[16] F &, Xk, B 7, 4. Bedb Al = B 28 o 7 Uy i &

PRSI (0], A R R, 2022, 22(7): 214-225.
GE X Y, LIU Y F, YANG G D, et al. Comparison of sterilization
methods of stewed mutton in northern Shaanxi and prediction of
shelf life [J]. Journal of Chinese Institute of Food Science and
Technology, 2022, 22(7): 214-225.

[(17] FEE IS, EM0, 4/ ot, 55 WA [ 1 & 46 48 28 1) T 20 4
“F P GF ) BEAL AR R PR BF 5T (0] &R B2, 2010, 31C19):
174-178.

TANG S H, WANG L, YU X Z, et al. Meat patties with different
amounts of added peanut powder[J]. Food Science, 2010, 31(19):
174-178.

(F#% 131 )



F&M | Vol.39, No.5

for non-alcoholic fatty liver disease in mice[J]. Journal of Chengdu
University of Traditional Chinese Medicine, 2017, 40(4): 33-36.

[77TAO W L, YUE X, YE R L, et al. Hepatoprotective effect of the
Penthorum chinense Pursh extract against the CCls-induced acute
liver injury via NF-xB and p38-MAPK pathways in dogs [J].
Animals, 2022, 12(5): 569-569.

(8] R—1&, 2L, KAk, A, L8 ROE IF B B TR R 20 47 (9]
A8 Tk, 2017, 38(7): 175-179.

ZHU Y L, LI P, ZHANG D Y, et al. Analysis of nutritional
components and active ingredient of Penthorum chinense Purch[J].
The Food Industry, 2017, 38(7): 175-179.

(91 ERH, Woiok, sk 5, &5 8 28 528 ] A 12 B KUk
DRSO3 B R (3], B 24, 2022, 22(2): 241-252.
WANG X Y, YANG X R, ZHANG Z H, et al. Penthorum chinense
Pursh leaf tea preparation technology and its influence on flavor
and functional ingredients dissolution [J]. Journal of Chinese
Institute of Food Science and Technology, 2022, 22(2): 241-252.

[10] DILANKA F C, PREETHI S.

Extraction kinetics of

phytochemicals and antioxidant activity during black tea
(Camellia sinensis L.) brewing[J]. Nutrition Journal, 2015, 14
(D: 74.

[11] B, B, BT, 55 A% 28 4 Bl il o0 o0 i 1 3l Jg 2%
WFSE[1]. ¥ 90 TR 2% B 244k, 2016, 36(6): 37-41.

HUANG M J, YANG X H, QIN C Q, et al. Study on the digestion
kinetics of four quality components in the Qingzhuan brick tea[J].
Journal of Hubei Engineering University, 2016, 36(6): 37-41.

[12] BRas, A, WEili v, 55, o 2% 14 X0 I PG 3 4 2% A W 0 1
o B LB A AR G 0 R I [J] ' S HLAR, 2019, 35(8):
183-188.

CHEN L, YU J, YOU X T, et al. Effect of brewing conditions on
bioactive compounds of Xiangxi golden tea and it's antioxidant
activity[J]. Food & Machinery, 2019, 35(8): 183-188.

[13] JCHR, W0 Bk, X WETE, 55, HPLC ¥k [n) i I A2 6 25 =5 o At Bz

KRS HEAEMHXLEM. FEEEREMEERHNNZSN

FLZR B T AN R (] [ B B 2 2R, 2019(8):
863-866.
KANG Z, LIU C D, LIU X Y, et al. Simultaneous determination of
three compounds in Penthorum chinense Pursh by HPLC [J].
International Journal of Traditional Chinese Medicine, 2019 (8):
863-866.

[14] AW, AHME, 10155, 4. AN [R] SR de 0L o o B T 1) 5 k)
SE [J]. 99N B2 2 B 2 4, 2010, 33(4): 370-372.

YU X, ZHU Y, XIANG F, et al. Determination of total flavones of
Penthorum at different harvset time[J]. Journal of Luzhou Medical
University, 2010, 33(4): 370-372.

[15] A7 25 2. A B 3R A5 LD B 28 16 5 400 1) 45 44 1k BTBF 5 [D]. AR
HB: YR %, 2007: 33-35.

SHI H X. Study on the structures and properties ofquercetin and
some other flavonoids [D]. Chengdu: Sichuan University, 2007:
33-35.

[16] 5K IGFIF . A v i Bz 2K B 4R IR T 9 A8 AL T 5 [D]. KB M
HM KA, 2020: 27-37.

ZHANG J J. Optimization of hydrothermal extraction process of
quercetin from mistletoe leaves [ D]. Zhengzhou: Zhengzhou
University, 2020: 27-37.

[17] EHEBE, 22487, (LR 0%, 55 AR AR 2 0 0 s B IR AR

Pk B AN (6] 482 B 3URE w43 B (90 074 P BR 24 K7 2 4R, 2016,
28(1): 60-63.
WANG Y Q, LAN J P, WU Z F, et al. Study on heat stability of
polysaccharides and total amino acids from radixisatdis by
different extraction technology[J]. Journal of Jiangxi University of
Chinese Medicine, 2016, 28(1): 60-63.

(18] A [, TRAETE, WL T, . Wit 45 1 X AS A 45 9 35 T #4048
R R AR R [T]. A5 0 R, 2022, 49(2): 240-244.
SHAN Z G, ZHANG C H, MAN H P, et al. Effects of different
brewing conditions on the dissolution of amino acid in Pu'er ripe

tea[J]. Journal of Tea Communication, 2022, 49(2): 240-244.

(E3% 118 7

(18] BRCo i, S8 S, E MG, 45 $A A0 XT3 g P BT 4] ) 5 2 A
e B SR [9]. YL 95 Ak 224, 2014, 30(3): 629-633.
WEI X R, HAN M Y, WANG P, et al. Effect of pretreatment
conditions on Warner-Bratzler shear force and cooking loss of
chicken breast[J]. Jiangsu Journal of Agricultural Sciences, 2014,
30(3): 629-633.

[19] 358, FRAA L, skmw, 5. R R i vk 40 Ak L 548 48 1A HE JC B
KH L ZED] 5 & R, 2018, 54(4): 25-32.
DONG C, ZHANG S S, ZHANG L, et al. Optimization of non-
phosphate water preserving compound of children's yak steak by
response surface methodology[J]. Food and Fermentation Sciences
& Technology, 2018, 54(4): 25-32.

[20] Z=FFb, H7 SCHE . 0 $A A S5 A ) %o 4 4 1A b R 0 B T[T, 1
il 5 HLAR, 2017, 33(10): 174-178.

LI S S,JIN'Y C. Effect of heating medium and time on the quality
of yak meat[J]. Food & Machinery, 2017, 33(10): 174-178.

1] &2, X6, midE R, . 95 & B OWURAT £ K S B0 14

P I 8] 43 A 5 0 [J]. £ AR, 2021, 46(7): 74-80.
JIN X, LIU S W, GAO Y C, et al. Effect of extrusion parameters
on the residence time distribution of pea protein during twin-screw
extrusion process[J]. Food Science and Technology, 2021, 46(7):
74-80.

[22] Wi, AL, R, . WK S B R A dE AL A TR £
Jr X ity S5 P S 0 (9], H IR I 2 A, 2021, 36 (9):
151-156.

GAO Y, GUAN L J, LI J L, et al. Effect of storage method on the
quality characteristics of high moisture extrusion textured

vegetable protein [J]. Journal of the Chinese Cereals and Oils

Association, 2021, 36(9): 151-156.

131



