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Abstract: In recent years, plant-based meat analogs (PBMAs), a core type of alternative meat, have emerged as a key research
topic in the global food industry owing to their precise emulation of the sensory characteristics of animal meat using plant-based
ingredients. Such products are fundamentally based on protein-lipid composite matrices extracted from legumes, cereals (e.g.,
wheat), and oilseeds (e.g., sunflower seeds). PBMAs simulate the texture, flavor, and appearance of conventional meat through

the use of restructuring techniques, providing vegan options for sustainable diets. The rapid advancement in precision extraction
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techniques, molecular modification methods, and synthetic biology tools has established a foundation for improving production

scalability and efficiency as well as the sensory similarity of PBMAs. The optimization of their industrial production systems has

emerged as a core research direction in this field. This review systematically summarizes the functional properties of raw materials,

mainstream production technologies (including high-moisture extrusion texturization, spun protein fiber formation, and 3D printing-

based structural engineering), and safety evaluation frameworks for PBMAs. Additionally, it provides a comprehensive analysis

of the processes, advantages, and implementation bottlenecks associated with various technologies, while also reviewing the

technological pathways employed in typical commercialization case studies. The present review is expected to provide a theoretical

reference and technical guidance for the design of industrial processes and optimization of production practices for PBMAs.
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Fig.1 Schematic diagram of extrusion puffing
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Table 2 Major producers and products of plant-based meat products

Monday, @it HE T /LK Green Common T, )™
L5 M Y088 A P2 Omnipork 78 N B R 5 P2 e 725
WHZTH, TR bl TR, BB T K%K
Hh L PR e A 7 I T 5 BT S HLAL CLPE 1% AU
AR, S48 7 RYEH] ) SRR O HOR
WIS IT I, AFE TR S AR AR 2020 F1 53
BT, o DO R A 5 PR ) Ot P R SR RR R 2R T, Tt
3 2025 4, KB SRREL) 154 126", ik
PRI it 3 A 7 Al B = N AR 2 BT

8] AT Ia] £ ERES ERFAH 12 8RR
Beyond Burger o P P
Beyond Meat 2009 % Beyond Sausage %"'"ﬁf ’ k;’f,ﬁf 77" http://www.beyondmeatchina.com.cn/
BB, KRE%S
Beyond Meatballs
vegan meat pie ) .
MorningStar Farms 1975 * vegan sausage XEEE, B4hEE hitps://www.morningstarfarms.com/en_
: US/home.html
vegan chicken
. . Impossible Burger Xe&d, EEE, K2 . .
.
Impossible Foods 2011 *E Tmpossible Sausage hiEY https://impossiblefoods.com/cn
vegan sausage
Lightlife 1979 %M vegan sliced meat xa&a, 1 EEY https://lightlife.com/
vegan hamburger
vegan bacon
vegan sausage
No Evil Foods 2014 % vegan bacon x&a&a, ARG https://noevilfoods.com/
vegan ham
vegan chicken
Tofurky 1980 % vegan turkey xe&da, ARG https:/tofurky.com/
vegan sausage
- vegan chicken e
Quorn 1985 * HEa https://www.quorn.us/about-quorn
vegan hamburger
vegan bacon
Sgaia’s Vegan Meats 2015 * vegan sausage xa&ka, M A%E https://www.sgaiafoods.co.uk/
vegan steak
vegan hamburger
vegan chicken
Meatless Farm 2016 * vegan beef XE%&E, wikd https://meatlessfarm.com/
vegan pork
Next Gen Foods 2021 #ihedk TiNDLE Raka, Eka https:/tindle.com/
Les Nouveaux vegan chicken
Fermiers 2018 * vegan chicken wing WEEE https://happyvore.com/
vegan sausage
vegan chicken
Gardein 2003 mEX vegan meatball Xax&na, ARG https://www.gardein.com/
vegan fish
vegan crispy fried pork
Orient-Fuyao 1978 & vegan stewed meatball B®EEH, RENBEAR https://www.orient-fuyao.com/
vegan meatball
. vegan fish - .
2% : . .
Sulianfood 2010 W+ H vegan shredded fish Ka%&E® https://www.sulianfood.com/
Qishanfoods 1993 &+ vegan steak REHSBEA http://www.qishanfoods.com/index.html
vegan sausage
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S]] % 5 A JE) £ EE R 12 &R R
Zhenmeat 2019 + vegan moon cakes HLEA https://zhenmeat.com/zh/flavor
"""""" . wikh, KaEd, _
Green Monday 2018 + Omnipork WA https://greenmonday.org/zh-hant/
vegan chicken
Shuangtafood 1992 + vegan tenderloin HLEA http://www.shuangtafood.com/
vegan ham
Starfielden 2019 o vegan beef xaEY, EEG https://www.starfieldcn.com/starfield.

vegan chicken
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