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Review of sustainable development in the baked food industry:

innovations from raw materials, processing to packaging
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(School of Food and Health, Beijing Technology and Business University, Beijing 102488, China)

Abstract: From the orientation of the global baked food industry toward health and sustainable development in recent years, this paper
systematically reviews the innovations and progress across three core dimensions: raw material substitution, process optimization, and
packaging improvement. First, regarding raw materials, conventional wheat flour is replaced with ingredients such as whole-grain flours and
plant-based food by-products. Natural functional additives and novel protein sources (e.g., plant proteins, insect proteins, and microbial
proteins) are developed to enhance the nutritional and health value of products and realize the efficient utilization of resources. Second, in
the core process, techniques such as dough mixing, fermentation, and baking are optimized to retain more nutritional components.
Meanwhile, low-carbon processes including waste heat recovery and flexible production are pioneered to reduce processing energy
consumption and carbon emissions. Finally, at the packaging stage, new materials such as natural polymer composite films and functional
paper, along with intelligent preservation technologies, are adopted to establish a packaging system characterized by reduction and circular
development.

Keywords: baked food industry; health-oriented development; sustainable development; raw material substitution; process optimization;

packaging material

AR SRS TR (e o = o v I 25 7 0077 S W 1 2 Y O S B AT N T L O B N 2 e
Al APl S A e BT A MR IR R SRR W BTAR S TR 2L A U R A Bk R A R ER
FE o JUHIE AR, BEAE T N AME AT T 5 Tl 4.0 353 5E R, 9 2 o 0 HL S P R AR AN R R T RS

EEWH U E KA R H PR (45 :2021YFD1600604)

BEEE AZMH1971—), &0, b at T K22 2082, 1+ . E-mail: zhousumei@btbu.edu.cn

s H#1:2026-02-01  BXE H#:2026-04-10

SRR T, 2R T kg, 45 B S ATl 8 AT 2 TR [l s JUJEURE L LS B QT[] i S AL, 2026,42(4) : 1-9.

Citation:WANG Yujia, MA Shunzhang, FENG Muyu, et al. Review of sustainable development in the baked food industry: innovations
from raw materials, processing to packaging[J]. Food & Machinery, 2026, 42(4): 1-9.



B8 W & FRONTIER VIEW

bR B )2 R 5, BRI =PI A R E SR, E
FUA G FRIR P D A S 7w B ok B0 PR A7l %
T A SRR B R A AR B A8 ST AT Ml A A ) A
FEAR G A FE 77 IR 9% L RERE 1 o L B A 2 A ) U
T AR, 4 A B PR BT AU A T E R AR
TR A i L A BRME T BT A7 Ml R J 1Y) R )
BB IR S .

S 1] JBE ] P9 A0 bR AT ol BB T T TR
L ORE T B2 3 A SORFRAT R AL R R
LS B ol ) {55 AT 47 82 i i Dy B A Y S 22 06
B AE A v TR R AT Ll 69 H R BT 5 7 T B B
Sl 1 B TR A AR OB PR TR B AT R R
& H AR it
1 R RHE 61 55 2 AR

SR AT Al S TR S8 M £ il f it B AL 55 T R 2k
S B TT e R AR R AR, JUH N OB s T e 1 3 2 0 B
2 Mo N T A A By ROk in R A A e B A B AR
e 3 /N TR, AR 8 35 R T R 27 Th IR AT 4 B
W A A B S SR BT i SR D X BRI B XS
HE b 9 28 AR PR TR (A R T R R A 1
R TT 4 ) T 000 A 5 7 6 9 D0 R B4 TR A B T O
/05 7 WOl A O B B HIE RN 3t Bk B4 AT R 0
L1 £8P~ mIRIT

AT A B 45 32 BEARER ™ dh i ML AT ol UTE 2
SR A Y 2 IEORE D W 3 /N 22 T A, B> B BR T/ & Bk
BRI ZE A4 B 3E by A5 IR L A /N 22 6y, BRI ol A2 vh
R B Bk B 5 VR ZF S N ST B 7R B % i 7 R
KM TS . A4 20y 25 RURH 22 45 ) Tl
DFT IE AR A BRULRE £ AT i AT 7 . BT R
EEREFY RS GFEY A "t D a6 1K
R R AR IH G o BRSE M X A 45 ) 7 Ml R
e[ B AT 22 AL R O R A AT P S R IR R
AT O B A I B o H kB 20%; DL E DR
A9 S K T 5 4 A5 W B R R e (R D A SRR T
R S AR Y LS B2 N A P B
FEA N 1% 2, AR T B s TiT 37 K

PL/NZE SR AR 3R 0 A 45 ) JRURHLE 76 57 T R b B0KE il 45
PIRA 2, Y E SR A% BIRYEAER 07
BT R AR A SR A Ay UL T 2 By R A R S A )
sy e, P i 0 SR PRI PR DL e — 2 e
S A A B A 25 I T RE T R RS B e
Y& RS R R AT A 2 B A R AR ) Y T
[0 FF T, IR AR 38 0 109 3 At , S 381 90 77 o ) I A 4
HE T R g %o e LA AT OB IR A G 1 A B 7
SR, BB A 45 4 2 68 b % £, 0 JHG 2 0] T A 544

B 2044 | 2026 F 4 B | BR&BS5M

TR 9 19 4% B SR A v % TR 6L 205 77 b A9 o R o JB o R R
FSE W Hk R FE 2 09 A7 B8 25 T 40 1T 5 4% 08 B, S 3
AT PR A0ME T W = R e o 1 JERORL R PR T AR
HERE b LN Y H AT, T T T2 ek,
BRI R WAL B % TR R Ak A5 X T R s Bk A DR R A T
b G R A A R T Az

AT 5 82 K i B 4 W JROREY IF & R R T
RN TRl AR v A Ak R MR RS RD T A . DN
R B, G 2 0y A S R 0 R R R AR R 25%, K R
B 50% Y A8 4 AL/ 22 00 10k 4 /W, AR K B i i
2000 /7 ¢ HREHE R, AH Y T 2924 3.33 77 km® (9 HF dh BF
PRIV AR BRI BRHL YR H 25 Bk R R L s a8
Y ML £ R & R, IR R ST AT Al T R SR & R B
Az
12 DEMEEMERNS THER

/N FZ TR — H DA K R R AR G B T T RO
Wit > A ft BRI 4R T B AR R AL T B 1Y R
AL T O AT R R — AR, R e
A I 1 ) B AR ZE VR A IE )2 TR A AT
S ERUNE W

Fe MR TH W3 1 22 T AKIOL FH S JEE £ 00 38 5 A0 55 R A
FHRARTHRAE T AT B AR o DL 0 I A0 1R 2 e e
& A K e AR TFURL R B AT A A R M
TN JEORL R A SR AT T S )Tz 0 A A T N it
RN R O S L L RN €00 = 3 = (1]
o Al 2R G5 0 T R L S HE L, YE AR A T R B
5% SRy I TR ORI R e i ) | RS A ]
BF 7 00 BRI MR U 75 DA AR FE o Bravi 0K BE A B LU
60% BRI BNGE T b, 7= 00 LG B £F 4R f £ W 24 0
25545 . Aljobair THIFFT K B, FH 25% /N KA FI 75% 5
T AR /N ZE Ry Bt P B BORIE A TR e B
A DPPH [ B 3L 5 BR R4 = 29 34 . Moh, IR B
JHE W AR SRR AR L E Bl N R R e e

HEL 0 R 7 0 0 4 R A B A B 7 M L B T
FH BB, RS 5 T IR A R ST AR R
T TR B Al BRI T 7l Y PR B Rl
SR T I B R S 0 B OF RS R, L R B4R
L AR R R ST N . B A O A A B R i )
PEF R DT MR A AR R R R S R
) B A ) A TR T T i A T B AR A

WG AN, — SR B 1 B 8 B | H AR AR 2K A TR
o, ok Ay A T A Y T R R LR T RR A B K AL A )
R 7R AR B A T LA MU A
SRR T S R — T (0 A T A S A L) 20% R L ]
NI B AL € T AL, T R R AR RO A
A i R B T T T 1 AR 4 T A o R R XU | Bl

Silva



F&M | Vol.42, No.4

ol B 255 i T o VKRR SO0 P T A A
B i LB SR s W S B R R BT ST
fE , FLTE @35 . FEOR S T3 016 T 3% 36 7 4
1.3 DheetEEm A SR mA A

5 ) 2 MR £ R P RO R, KRR AL

FEESF BMEARMTUNTHRERREM: AR TZE SR EH

e U AL OGP 77 i ) At B i 1 B 882 o) A 7 i R A B A5G
KA o e Gl sA a3 MO IR B A P AR PR R TS e S
1o REAE , TR AR AN A7) 22 U8 370 P A A= W e, HoOT e 5
BEJH A A BE S5 AT 4 28 F bR B B B AE S (A A
FiR) e

EEMBHALEIR
EEN s . FAE ;
cate™ I =
aa )
SRR, > —
ERSEAMERO A ﬁ : 5, S
@ onow ‘%%
X BRMIRSY SRR w
FHBIER - N
» i (0,
T . ’ 1 i ﬁﬁ:m FIBRS R HM
1 ; 2
& A f’t;;\\
- XA
, U”U‘? S
fﬂ e wam
WA A @%% 5 e %gs 2R RN
7 FUEREEEKE R ’
)
W Se—
(o
R
MERER BRI
Bl BRI S T LR A SRR e A o A

Figure 1

KR TR R0 0w B AR A AR G B
e T TR A JILARURR AR o T AAR I EE £ S R Y
B R Karp 550 HI 3G BT A0 35 52 1 A8 DF P 20% 1
FEAR L D A5 7 P AR L BT A FOAR e A DR AR 2 1 7
Hh o ACHE i B A5 R R AR 0L 0 i BE FXUBR |, Rutkowska
ST LA M T A T T 0 D, 7 A IR A 1 [T
AISIE A AR BT oA OB I Y R A TR Y 60%~
80% , A | T~ 4k 457 N A i 0l FHBE & 3K P i Fe |, b W] 3
il G 15 1 e A e MR T R R AR A BT DL
Al Ty B8 4 B 53 PR F) PR L 2 — 20 5 Th B £l R A (R
Ot 5512 1] FH A 8 A it 5 87 750 7 3L ) ) 1 o A0 0 T 11
BB AL T %58 JF T . Raczkowska B 5% & L, filf
JH R A S s R0 2R G S SO T, R AR ™ 2 30%
fig e (, ELIG f 2 4 3 5 il 10 6%, [/l b Ak e s
MZ kG W W 3E .

it o ) S L A% 14 IR ORI, R R T A W R L A 7 R
x]RS W R IR B AR 5 i HE i, Hoid A B TS

Classification and characteristics of natural functional additives used in baked foods in recent years
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Figure 2 Optimization of baking process tailored to health and sustainable development
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