5 47 % 5 10 ) i Tl B Vol. 47 No. 10
2026 4 5 H Science and Technology of Food Industry May 2026

P, B AR IEE B A AR S 5 AR (1], & & TR, 2026, 47(10): 72-81. doi: 10.13386/j.issn1002-
0306.2025050076

GUO Lei, LI Chen. Effects of Different Protein Sources on the Properties and Structure of Cassava Starch Films[J]. Science and
Technology of Food Industry, 2026, 47(10): 72—81. (in Chinese with English abstract). doi: 10.13386/j.issn11002-0306.2025050076

A FRIRE B AR F R R
PR S S HIR I

B FZET W
(RAMLKFRELS ZRZHFE, ERIITAERIE 150040)

B B ARAKRERD (CS) HEaAFuif koM, AFXEAARLESHE S (PP A¥ K (GL)
MAEAL CSHELLBE, ZAMRAT ARRRE G 5Rp (0:10. 1:9, 2:8. 3:7, 4:6F25:5) T A&
BEPERE B AL Rh. BRI T, AAHEO S CSHEARIFOAMAEN, A RKEEREG ) FHR., Ko

fa bR fe MM B E L. £ PPIUCS 4T, RIEMR BN 317, BEGHKSEE, REE, RAKE, REM
Fa R A A FE L5 H B s CS ST 28.32%. 19.39%. 14.79%. 27.87% #= 11.98%, B 3L 4b K F M 53.39% 2
#1E 82.16%, mie GL/ICS A4, GL 9N £ ERHA THMFWPIRE, £ GL/CS AiEtbh 4:6 0F, 4aiP3%
B 236 MPa #23 £ 444 MPa, B AKHTLfaMEF2 2 EKE (P<0.05) . A#FHE44 XRD 22T, AR
B NRA T IR Z AL T L& HEMH, FTIR £ %# FIERT&ROL5H TR ARERN. 2L

PPI/CS £ 6B X EATESEMEA KRS MIRMERMGENORK, W GL/CS L& ER T %@%—E'i%—ﬂ‘\%&méﬁ
B ROR, T d T IR QARG BT
KB AT B, LA S BR G, T, Ak, 25 KA [Ea(El

E _"!? 13
hE 425 TS206.4 XERFRIRAD: A XEHS:1002-0306(2026)10-0072—10 ’} -
DOI: 10.13386/j.issn1002-0306.2025050076 AT WO

Effects of Different Protein Sources on the Properties
and Structure of Cassava Starch Films

GUO Lei, LI Chen

(College of Home and Art Design, Northeast Forestry University, Heilongjiang 150040, China)

Abstract: To enhance the mechanical properties and moisture barrier performance of cassava starch (CS) films, this study
employed peanut protein isolate (PPI) and gelatin (GL) as protein modifiers to prepare composite films with CS. The effects
of protein sources and addition ratio (0:10, 1:9, 2:8, 3:7, 4:6, and 5:5) on the properties and microstructure of the
composite films were systematically investigated. The results showed that both proteins demonstrated good compatibility
with CS, effectively enhancing the mechanical properties, water barrier performance, and microstructure density of the
films. In the PPI/CS composite film, the optimal mass ratio was 3:7. The moisture content, water solubility, water
absorption, moisture absorption, and water vapor permeability of the film were reduced by 28.32%, 19.39%, 14.79%,
27.87%, and 11.98%, respectively, compared to those of the pure CS film. The elongation at break also increased from
53.39% to 82.16%. In the GL/CS composite film, the addition of GL primarily improved the tensile strength of the film.
When the mass ratio of GL/CS was 4:6, the tensile strength increased from 2.36 to 4.44 MPa, and the water barrier
properties were significantly improved (P<0.05). Scanning electron microscopy and X-ray diffraction analyses indicated
that protein addition optimized the surface morphology and modified the crystalline structure of the films, whereas Fourier-

transform infrared spectroscopy confirmed the formation of hydrogen bonds between protein and starch molecules. In
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summary, PPI/CS composite films are more appropriate for short-term packaging requiring high flexibility and moisture

barrier performance, whereas GL/CS composite films are more suitable for food packaging applications requiring greater

structural stability. Both composites demonstrate significant potential for application in the field of biodegradable

packaging materials.
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Fig.2 Appearance of two types of composite films
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Table 1 Color of PPI/CS composite films

AR L a b’ AE’

4liCs 97.53+0.67"  —3.09+0.03" 18.61+0.10°  1.81%0.16
PPI/CS(1:9)  95.63+1.07° —2.90+0.05° 19.16£0.56*  3.50+0.18°
PPI/CS(2:8)  94.30+0.63" —2.80+0.04° 19.96+0.79°  5.05+0.28°
PPI/CS(3:7)  91.23+1.18° —2.42+0.04° 21.66+0.52°  8.56+0.12¢
PPI/CS(4:6) 89.39+1.43% —2.02+0.09° 22.28+0.28"° 10.49+0.21°
PPI/CS(5:5)  87.11£1.41° —1.75+0.06" 23.52+0.72* 13.10+0.32°

: FFIAS R R RR B 25 5, P<0.05; 3R2~3R4R,

#2 GL/ICS BAREHE
Table 2 Color of GL/CS composite films

T r a b AE’

4lics 97.53+0.67° —3.09£0.03* 18.61£0.10°  1.81x0.16°
GL/CS(1:9)  98.87+0.26" —3.51+0.05" 18.48+0.17°  1.47+0.80°
GL/CS(2:8)  97.77+0.27™ —3.51+0.04° 19.05+0.21"  2.04+0.17°
GL/CS(3:7)  98.78+0.20° —3.65+0.06° 18.71+0.14* 1.66+0.12%
GL/CS(4:6) 98.23+0.30 —3.66+0.05° 18.88+0.15*  1.79+0.10°
GL/CS(5:5) 98.44+0.34" —3.71£0.04° 19.50£0.76°  2.40+0.14"
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Table 3 Water absorption, moisture absorption and water vapor
permeability of PPI/CS composite films

e WokPECR)  ECR) gkii’fnﬁia)

4fiCs 425.17+£3.83"  60.81%1.50° 3.59+0.03"
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PPI/CS(4:6)  374.41£7.93°  44.59+0.65% 3.19£0.07
PPI/CS(5:5)  391.80+9.41°  46.10+0.55¢ 3.25+0.09%
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Table 4 Water absorption, moisture absorption and water vapor
permeability of GL/CS composite films
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GL/CS(4:6)  384.08+12.52°  48.23+4.15° 3.29+0.06°
GL/CS(5:5)  396.67+11.53%  48.42+2.21° 3.32+0.12°
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