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Fig.1 Flavor wheel and bad flavor improvement measures for heat sterilized soy milk by lactic acid bacteria fermentation

PRERIUR TS AL LB 45 W 4 55 78 S AR
—E R ZRRAE A ROt s T/ BUiE e DI RE
XN U 9 1) K A B — S I TR AR T
4.3 KXERFEHFIPRIMNERFARAR

WL e AR D T i R LA i O 30D 4 )
R, SR IR T B WS FLAEAT e AR, B AROK 23 1%
JE AR M S, REA I TR B BE A AT
(EENIVEZ i Be P i s o S
AR Al T BCRE

VUELFLA R AR B R 7L, AR 4 i 7 P Bl
R H T3 R IRIEAE B S R ) 8 H AT
RONE, BLFLR AW, I S AR IR AR N, B
[ ik B — i W P2 I 2 H BRI A (e 2 A H
15% ) , AFE LI I A B FL I 2R, L, B 1k
e 1 e b LR AR M AR I, KR 4 i L
M R R R FL N T BR OCHE, SE T ik, A&
P B A2 5L 8 R 5 45 R N R A AR A A L R



Ha2E B2

TR e R/ B Wi ALY diy SRS E s &/ Sl F 7

FHBH R R AL BRER T sl 1, ] sl 3 b i 5 00 0
i 2H 2R AR R e 4 2 ke A BB I
FEE B BT T R R FLI S R T O AR
iR SR R L 0 R Y S S 70% LA
T SE B T K G BRSO LA Ry
TSI PEFT IR IR RS W) B L i
) PR TR SRR
4.4 HEYEPEHAMIS &RRITEN

VB 7 i 7 o i AR b, AR SR I H I
TEABRTT G N G N, 2023 A2 ERAR B
fig TR A B 27 {23650, SCEkRGE, B AT
RNFE B2 LAY 8 L 20 (TER ) |
e S5 S JEORH N T B A AL P 1 Y —
Zer= i, M TERA T 28R,  Hai &Y
FEAP i 5 53 0 s A2 B AR A ™ A B TP A
TEAR KRB ZE 5, H 4 ST BRI Y31 5 U1k 05 1%
RISl 0% s (0 1 o 408 60% ) HEAT LA R B, H
HAE ) B ) A & 7 AU 0. 11% ~3.00% , i
AT U3k 1% % 0 1) 05 1 69 25. 04% 1 18.50%
EAE G J T 3 28 S PR 3, R4y b ek
VKW AL, oAb, by Al 4 35k 0 i S 22 A e
R B AT LA 0 TR 7= 5, DR AR U 2%
A T, ) R Ay i Y5 A AT A 52 11 B 1A T X 45 454
J I BR A 2 A2 Ve A R LAt 27 7K B (R A ' F i i 1
FE o DT AERE LA, YIak 05 i 2l — R 30 bl
TINFREYFEAT , 7= fit DA ZRh 3 [T S o) VAR T AR AT O e
AR = . N A FE RS AT LUE Y, B AT &
HE A BT TCV 2 ™ b 7 5 ol BT 2 RO 5
FEGEUNIR W IEAH LTS A AR R W 22 8E , ROk ZE 5 fE
T JE T 2 B AR N FH SR SR ) ) L A 1 7
I 5 2 Bk

5 RHEESRE

AR b KRR F Y 7L i
Je— A B AT T s FE A A7l 7 L L g, T
E G —E R, B W T BN E BT, R
T B R Z AL T 7 10 7 5K, M 230 )™ dh
WEAT BRI K s [, AT i 2 HOR PR, BR L
fEERRE | TR HAR R C ST SR 4 AT 95 1 R 20
PRYRR o DO R IA T E A A HE L7 i ) E
FIFEAZOR T A A BEAT L[R2

HS BRI ST, 4 ¥ AL L3 7™ i T ) 2
PEEAR S,

ARAIT S H N AE AN R U 1) B G JEURHRRAE
TFRE TR R I BE R AL SE L 7™ ity LA A [ 7
PG R IR S 7 AR SR AR (et B
JLEE SRR ) 32) T ACA T D Ok s o 2 fE A A )
FEFL b, QST T2 oS B R AN [ TR
AR PR R SRR ; 3 ) JT K W0 5 F I 7 i 5 4
AR X7 TR 5 [ S A AR G i) BE Al 7F 5 7 AT 3 R
ML (AR 2%, fn 7 2R IH i Je
WL i B 0T K AN 8 T X Bl ) 2L i A A
L, B R B R O, RO B WA A —
IR B EFL AR AR

S 3k

(1] PHEEMPFAEOR S YRR 2. YRR

ORI (2022 AR ) [T]. A B A4, 2022,
22(10) :450 —457.
Plant-Based Foods Society of Chinese Institute of Food
Science and Technology. Scientific consensus on plant-
based foods (2022) [J]. Journal of Chinese Institute of
Food Science and Technology, 2022, 22 (10) ;450 -
457.

[2] WANGY, CATIW, LI L, et al. Recent advances in the
processing and manufacturing of plant-based meat [ J ].
Journal of Agricultural and Food Chemistry, 2023,
71(3) :1276 - 1290.

[3] ZERVAS G, TSIPLAKOU E. Life cycle assessment of
animal origin products[ J]. Advances in Animal Biosci-
ences, 2016, 7(2): 191 - 195.

[4] DALGAARD R, SCHMIDT J, HALBERG N, et al. Case
study LCA of soybean meal[ J]. The International Journal
of Life Cycle Assessment, 2008, 13(3) :240 —254.

[5] HANNAH R. If the world adopted a plant-based diet we
would reduce global agricultural land use from 4 to 1 bil-
lion hectares [ EB/OL]. (2021-03-04) [2023-09 -
05]. https: // ourworldindata. org/land-use-diets.

(6] EMUE, il e, XIRAR 2. T A 38 1 98 I i AL
AR SEARQH [ J]. BB AR, 2019,
37(6):8-15
GUOST, XUJT, LIU X R, et al. Efficient utilization
and technological innovation of plant-based protein re-
sources in China[ J]. Journal of Food Science and Tech-

nology, 2019, 37( 6) : 8 - 15.



8 BB R R 2024 43 H
(7] HWESC, XUBE, 26k, 55 AR LA T 2 il TR 11% Z 19. 1 ACKRIT, B B S K i 3
IRPEAL R R [ 1], ERE, 2022, 43(7) . [EB/OL]. (2023-04-20) [2023-09-05]. hitp: /
381 -390. frankfurt.  mofcom. gov. cn/article/xgjg/202304/

HUI BW, LIU R,LI ], et al. Assessment and case analy- 20230403405547. shtml.
sis of food carbon footprint from the perspective of life cy- Ministry of Commerce of the People’s Republic of China.
cle [J]. Food Science, 2022, 43(7) . 381 —390. German plant-based alternatives market grows 11% to

[8] %rfrsk. 2023 4F H1 A BRE SR [ EB/OL]. 1.91 billion by 2022, making it the largest market in

(2023-07-07) [2023-09-05]. https: // mp. weixin. Europe [ EB/OL]. (2023-04-20) [2023-09-05].
qq. com/s/dkv9gOfA6qY_FusW7HOASQ. http; // frankfurt. mofcom. gov. en/article/xgjg/202304/

(9] PEEMPFAHARES. YRR EN: T/CIFST 20230403405547. shtml.

002—2021[ S]. Jtat. *PEARMEHRRAL, 20211 -2. [18] M. 2023—2028 4F  [E M4 & 1 RORH Tl
Chinese Institute of Food Science and Technology. Ge- T T P S A% 0% % s AR 5 5 [ EB/OL].
neral rules for plant-based food: T/CIFST 002—2021 (2023-04-20) [2023-09-05]. https: /) baijiahao.
[S]. Beijing: Standards Press of China, 2021.1 - 2. baidu. com/s? id = 1767576191430091330&wir =

[10] U.S. Plant Based Foods Association. Voluntary stan- spider&for = pc.
dards for the labeling of meat alternatives in the United [19] Aol EREY) 58 37 KRS, hE S G 8 5
States [ EB/OL]. (2019-12-09) [2023-09-05]. ht- el SEYEFR LI E 5 4. 2023 PIE
tps: // www. plantbasedfoods. org/wp-content/uploads/ ZWil A2 B[ R/OL]. (2023-06-16) [2023-
PBFA-Labeling-Standards-for-Meat-Alternatives. pdf. 09-05]. hitps: // ifnd. caas. en/docs // 2023 - 06/

[11] hEMEYES. MY E S 582 0 B Amigkk 6b413f6bbca84180a89a6063al a79ee5. pdf.

FE:T/CHC 1004.2—2023[ S]. dbut. ERAES R [20] SRS, bt FRER GRS A RBPR A7 7R
#t, 20231 -7. IR T . Bt BR R 2441E,2023,41(3) 21 -8.

[12] HEEFRYS PEERBEHEEA AR IRE GUO ST, XU J T. Development status and existing
(2021) [M]. dbxt. ARTA:H A, 2021 . 2. problems of soybean food industry in China[J]. Journal
Chinese Nutrition Society. Scientific research report on of Food Science and Technology, 2023, 41(3); 1 -8.
dietary guidelines for Chinese residents (2021) [ M]. [21] SR, MR I AN S G A E A
Beijing: People’s Medical Publishing House, 2021 ;2. FeXmEie? [EB/OL]. (2020-09-04) [2023-09-05].

[13] MarketsandMarkets. Plant-based beverages market by https: // mp. weixin. qq. com/s/cEtend Q9NQgUGKO0Go
source (almond, soy, coconut, and rice), type (milk 9kHVg.
and other drinks ), function ( cardiovascular health, [22] HAOZ Q, ZHANG X, GUO ST, et al. Identification
cancer prevention, lactose intolerance, and bone of the key off-flavor odorants for undesirable spoiled odor
health) and region-global forecast to 2023 [ EB/OL]. in thermally sterilized fermented soymilk[J]. Food Re-
(2018-10-01) [2023-09-05]. https: // www. market- search International, 2023 ,164 :112407.
sandmarkets.  com/Market-Reports/plant-based-bever- [23] RRIEAH. ZLRREA A e L FLA B KR AE L K & &7
age-market-34414144. html. 5[ D], b ERL KRS, 2023.

[14] HORREHUTBE. “ LB AP EE <374 HAO Z Q. Study on the formation and inhibitory strate-
7 [ EB/OL]. (2022-09-22) [2023-09-05]. https: gies of off-flavors in soymilk with lactic fermentation
// mp. weixin. qq. com/s/mJkyEImXsBsfNRgyhEBX5A. [D]. Beijing: China Agricultural University, 2023.

[15] ERUCRHTILIREE. AP 2L 5 175 1F 1658 ) 2 [24] SUNYJ,XUJT, GUOST, etal Antioxidant proper-
[EB/OL]. (2025-05-23) [2023-09-05]. https: / ties of fermented soymilk and its anti-inflammatory effect
mp. weixin. qq. com/s/1-tcG81eJIEbW_rTAuQU6A. on DSS-induced colitis in mice[ J]. Frontiers in Nutri-

[16] SZHEFREIII 2. MR AR T F 05 A S L ) tion, 2023, 9:1088949.
SRS EB/OLT. (2023-06-01) [2023-09-05]. [25] PhAWF. AR ARSI NBTE RN RS R
hitps:  /  mp. weixin. qq.  com/s/gzCR6Ca- MIBAAER S PLHIPFE [ D], deat . E AR R,
jBhitYRZYUBBMJQ. 2023.

[17] e NRILFEFY 5548, 2022 412 A ) 52 A5 SUN Y J. Antioxidant properties of fermented soymilk



Ha2E B2 TR e R/ B Wi ALY diy SRS E s &/ Sl F

[26]

and its anti-inflammatory effect on DSS-induced colitis in [27] Anon. Vegan cheese market report by product type,
mice [ D ]. Beijing: China Agricultural University, source, distribution channel, application, and region
2023. 2024 - 2032. [EB/OL]. [2024-01-02]. htps: /
SR I AR R, 5. —Fh R 4n SRS b www. imarcgroup. com/ vegan-cheese-market.
TCH A i . 201010270582 7[ P]. 2010-09-01. [28] GRASSO N, ROOS Y H, CROWLEY SV, et al. Com-
GUO ST, LIUS, REN C G, et al. A high concentra- position and physicochemical properties of commercial
tion soy milk and soya milk sugar beans and its prepara- plant-based block-style products as alternatives to cheese
tion method : 201010270582.7[ P]. 2010-09-01. [J]. Future Foods, 2021(4) :1000438.

Trends and Technological Innovations in Plant-Based Milk Industry

GUO Shuntang, XU Jingting
( Beijing Key Laboratory of Plant Protein and Cereal Processing/ College of Food Science and
Nuiritional Engineering, China Agricultural University, Betjing 100083, China)

Abstract: As an important part of the plant-based food industry, the development level of plant-based
milk products played a pivotal role in promoting the plant-based food industry. This study analyzed the
global market size and of plant-based milk products and the market situation of plant-based milk products
in China. In 2023, the global market size of plant-based milk products had reached $29. 6 billion and
grew rapidly by 11.4% , while there were many types of liquid beverages in China’s plant-based dairy
products, including soy milk, coconut milk, walnut milk, almond milk, etc. , which were all showing a
trend of stable growth. However, the market for powder-based products was relatively stable, reaching
300000 t. In the future, the development of plant-based milk products should to be further defined to
fully reflect the characteristics and attribute requirements of the products. At the same time, efforts
should be made to develop new technologies and products that meet new consumption scenarios and
channels, to address key issues such as taste, price, and clean labeling that consumers were concerned
about plant-based milk, to accelerate the maturity and implementation of plant-based yogurt, and cold
drinks, ete. , and to empower the value and market competitiveness of plant-based milk by developing
products that meet different consumption scenarios, special nutrition, and health needs. Thus, a

diversified new model for the development of the plant-based milk industry could be established.

Keywords: plant-based milk; liquid drinks; soybean condensed milk; plant-based cheese; sour soy
milk
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