B41EE 1TH dh Tolk B4 Vol. 47 No. 17

2026 4F 9

A Science and Technology of Food Industry Sep. 2026

SRZE TS, SKOUHE, A, 45 SERL RN AL TORBHIA 8 1 IR A 1 o SO AR SRR OR B R B AT [J]. Bl Tl BHEZ, 2026, 47(17)):

454-466.

doi: 10.13386/j.issn11002-0306.2025100012

ZHANG Zuoyong, ZHANG Yuanyong, ZHENG Li, et al. Preparation of Maillard Glycosylated Zein Coating and Its Application in
Blueberry Preservation[J]. Science and Technology of Food Industry, 2026, 47(17): 454—466. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2025100012

- B REE -

e

i

4

NAREEAL TOK BRI 3 F IR IR 2 e
FEVAE REDREE DL

AR, HKITE, B F, BRENS, JE&R, AHE, B 9, REZ
(BREIFEF IR A E RS TRFR, ZMARERT § AR RARAIRS T,
A 230061)

)

BEAGMBEERBR RS R, ARRRNREHPELER SN ERIFEEEG (Zein) AT, #)

ERB R REE (0~2.5h) 9pE AL, 2R REERERIEE R A TEZABRKSE, 2R 2T, Zein-H B4
AUBEELARSOELE, BN HBRENRIER. MEELEER R AERK, BALERTAE R, 2
MERI, »FEMPIAANRLLR, BEABEIAZHLMBGMAT L. SHEN, BALEGFREEF
(P<0.05) 3%, MAREE R AN ERN LA BEHAYE, £RF 2h (ZG-MR-2h) Ik F ZHKF. it

Hﬁ"

ZG-MR-2h 6942 ALE H 18.26%, B MEME SISk H 4 23.63% A= 49.38%, afbig g ot A K E 554

19.07 MPa #= 29.36%, DPPH #= ABTS™ & W\ & /& & & 4 #] 4 2] 48.64% H= 50.24%., % EIR# KB XY, ZG-MR-
2hipfEfe % (P<0.05) MRRERERABKE, ERRELFRE, BRETEREAMNY., LFEER V. S4E
T, FdpHlme. MmE. Wm. BEARE. A%, A%, ZRFREIISOER, AHBLERERAS L. &
FE L5 GC-MS KA AW, ZG-MR2hABETE XL EHEPHREL, BBL, BEAAEHEAFEFARSOX

i,

Rty £, s, RANRSHFERKFARD R ER. RATHALTHENLZONEEHZERBER

AT ARMBEIL LH.

KB ERBATG, WHE, 85, EBBRAN, EE, RIEARSE
FE4r2£5:TS205.9 XERFRIRAD: A NEHE:1002-0306(2026)17-0454—13
DOI: 10.13386/j.issn1002-0306.2025100012

Preparation of Maillard Glycosylated Zein Coating
and Its Application in Blueberry Preservation

ZHANG Zuoyong, ZHANG Yuanyong, ZHENG Li, CHEN Yaopeng,
DONG Jingjing, SUN Shuyan, GUO Na, ZHU Guilan"

(School of Biology and Food Engineering, Hefei Normal University, Green Food Rural Revitalization Collaborative
Technology Service Center of Anhui, Hefei 230061, China)

Abstract: In this study, zein was glycosylated via ultrasound-assisted Maillard reaction to prepare glycosylated films with

varying reaction times (0~2.5 h). The physicochemical properties of these films were systematically characterized before

their application as coating preservation materials to mitigate the postharvest quality deterioration of blueberries. The results

indicated that the zein-glucose glycosylated film exhibited the highest degree of grafting, which established glucose as the

preferred sugar source. With the extension of Maillard reaction time, the glycosylated films showed intensified browning

g =kt
HEmAE:

TEEEN:

2025-10-10

FHAREAR T 5 AR REAIS P ST A (2024KYPT24; GXXT-2023-041; GXXT-2022-078 ) ; %K HRRRRATRIFLSL
FAZAEREFAELAA (2025KYPT08) ; ML F & ERAFAELAR (2023rc)j17) ; A HEIFE F RARLFFFH7 B
(2023QN10) ; %#H K F A4 #61 k D 4 RR A (5202514098113 ) 5 B RAK F A1 #6] Lol 4T A (202514098048 )

KAEF (1994-) , 5,1, 305, AR 5 @1 R JE e TR 8 TAZ, E-mail: zzy036@hfnu.edu.cn,

*BEEE: K2 (1980-) 4, 4, &%, PR @ A A-4 F R IF A 5 F) A, E-mail: zhuguilan13@126.com,,


https://doi.org/10.13386/j.issn1002-0306.2025100012
https://doi.org/10.13386/j.issn1002-0306.2025100012
https://doi.org/10.13386/j.issn1002-0306.2025100012
mailto:zzy036@hfnu.edu.cn
mailto:zhuguilan13@126.com

478 17

and an increased grafting degree. The incorporation of hydroxyl groups into the zein molecular structure was confirmed,
and the surface of glycosylated films displayed a porous and rough microstructure. Meanwhile, the hydrophilicity of glyco-
sylated films was significantly (P<0.05) enhanced. The mechanical strength and antioxidant activity both initially increased
and then decreased, reaching the optimal level at a reaction time of 2 h (ZG-MR-2h). At this point, the grafting degree of
the ZG-MR-2h film was 18.26%, with solubility and swelling ratios of 23.63% and 49.38%, respectively. The tensile
strength and elongation at break reached 19.07 MPa and 29.36%, while the DPPH and ABTS" free radical scavenging rates
were 48.64% and 50.24%, respectively. Blueberry preservation experiments demonstrated that ZG-MR-2h coating could
significantly (P<0.05) reduce the weight loss rate and decay rate of fruits, maintain high fruit firmness, retard the decline in
contents of soluble solids, anthocyanins, and vitamin C, and inhibit the reduction in sensory scores including color, firm-
ness, wrinkling, decay degree, odor, flavor, and taste, thereby effectively retarding the deterioration of fruit quality. The
combined analysis of electronic nose and GC-MS showed that ZG-MR-2h coating could significantly delay the attenuation
of characteristic aroma components such as aldehydes, alcohols, esters, and terpenes in blueberries, while reducing the for-

mation of spoilage odor substances such as acids, sulfides, and nitrogen oxides. This study will provide theoretical support
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for the development of a green coating preservation technology for blueberries based on glycosylated protein.
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6% (w/v) o TEJI%E+E 30 min J5, 75 96 W BRI |
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Table 2 Characterization of ten kinds of gas sensor

arrays of E-nose
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. 458 - gl:ﬁ‘-lTﬂV*’\l’ﬁ

2026 4F 9 A
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1t Zein WEAERHIE, f5 LR il it — 2L 0 PE1E TAR
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A O A A LT (56728 . LA Zein RS RE, ASTR] S b
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P 1 N[ St S o s ) 14 S K B 2 11 - 3 g M (B
Fig.1 Zein-glucose glycosylated films with different Maillard
reaction times

2.3 A EEENIREEM TR IMAIE

(L 2R 2T A NGRS (FTIR) H FH TRt S A i
WA R T 1 53 T A5 AR A, RIS R 1 BT
W e (57 B B0 3T A5 T W IS BE A BRAE . AnTEl 2 iR,
TE 3600~3100 cm™" 7 [l N YL/ MR I 5 FoR 742
F-OH) B4R IR B, 5 Zein BEAH L, Bl BEL
AN B Ta] AR AR, BB IR T2 AR AE IR A s DX 35 )
TR X IR R, Zein ST EIAY
RPN R I H B ER EW 2, Bl
Zein 3R IR F . BB A TR F BRI E AR
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AIEPRBN)EO, 5 Zein BEAH b, BEILALERE 25 IV

3 IOKREEEE AN R YR B | WA S HeRE

Table 3 Color, browning degree, and grafting degree of zein-different sugar glycosylation products

Es R BRI SERNE 2 ARG 22 Gkt
L'(52)%) 15.1240.05¢ 14.75+0.04° 15.62+0.03° 14.26+0.03" 15.87+0.05" 15.35+0.04°
a (LT54HE) 3.88+0.03" 3.30+0.04° 3.96+0.03° 4.07+0.05* 3.79+0.07 3.74+0.03¢
b (W) 10.83+0.05¢ 10.66+0.04° 11.06+0.06° 12.11%0.06" 9.97+0.03" 11.18+0.03°
HARRE (A yy) 0.776+0.003" 0.407+0.003° 0.649+0.002¢ 0.761£0.004° 0.651+0.003¢ 0.861:£0.004*
HRIEDG(%) 13.34+0.06° 10.15+0.07" 14.28+0.05¢ 15.78+0.07° 16.21£0.05° 18.18+0.09°

TE: AT B/ NG TR R E — PR e A R AL L ) 2 9] 22 52 1835 (P<0.05)
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Fig.7 Apparent changes of blueberries during storage
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Fig.8 Changes in physicochemical quality of blueberries with different treatments during storage
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