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Effect of highland barley distillers' grains as filler on the properties of food packaging materials
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(1.College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China;
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Abstract; To address the issue of the disposal of highland barley distillers' grains (HBDG) and reduce resource waste and environmental pollution, using
HBDG as fillers, two types of degradable food packaging composite materials were prepared: HBDG/PBS sheets composed of HBDG and the poly-
mer resin polybutylene succinate (PBS), and kraft linerboard made by blending HBDG with unbleached sulfate pulp from broadleaf wood. The effects
of adding HBDG on the microstructure, physical properties, and thermal properties of the prepared composite materials were explored. The results
showed that the HBDG powder extracted by supercritical CO, had better interfacial compatibility with PBS than the unextracted HBDG, and the
properties of the prepared materials were superior. Compared with the pure PBS sheet of the control group, the mechanical properties and moisture
resistance of the HBDG/PBS composite materials decreased with the increase of HBDG addition, but the thermal stability increased. In addition,
compared with the control group, the mechanical properties of the kraft linerboard made by blending HBDG powder decreased with the increase of
HBDG addition, while the thermal stability remained unchanged. When the HBDG addition was 20%, it still met the national first-class standard for
kraft linerboard. The resin composite materials and paper-based composite materials obtained in this study could meet the requirements of production
applications within a certain range, which was of great significance for the use of HBDG in the preparation of new food packaging materials and
high-value utilization.
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Fig. 1 Cross—sectional scanning electron microscope images of composite materials prepared with different distillers” grains addition
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Fig. 2 Mechanical properties test results of composite materials
prepared with different distillers” grains addition
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Table 1 Water vapor permeability of composite materials prepared
with different distillers” grains addition
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Fig. 3 Thermogravimetric curves of composite materials prepared
with different distillers” grains addition
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Table 2 Thermogravimetric parameters of composite materials
prepared with different distillers” grains addition
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T T2 0T 1958 2R 5% 1) FA 93 7 B, °C 5 Tsonof X 28 00 42 451 25 50% 119
PR E | C 5 Tooms I 54012 95% 19 A 40 it T 15, °C,

2.2 HBDGH#e ) 4 & 48 4k 41 #1451
2.2.1 HBDG# #+thy 8 % %

LA AR B R0 4 WA o 2 T} A 4R 0 v B 3 T K 32
BIAE Y B 1 AR AR S AR | R s Y
) & J ARG B A FHOXGT B 2 25 110 5 1) 28 ¥ e (1R Ui
HUBH Sl 25 B 4 4 32 28 S e i) J2 EORE 5 2F 4 22 1) 1 Jie 14
W R P T 30 4 P 2 2 A S 0 45 2R A 2 SRR 5
TR AN T PR S o ) A% 2R B AR AR 4R Y JEURL BR B R L
F3, t 3N AL, BB R F AR 0.2% 0 | B4 25 SR bifi 25 fin B i
F14) 348 R T 20 9 1 K, Y L 3R B 50% 5 BA A R T
70% . 3% 1] g 2 Hh B A8 i CPAM Bl B 751 EL AT BH B 74

JITals v fof 55 40RHEF AR S, v 5 LR B R 4E HA A
BIL G 43 55 OB 3 3k i vl v A0 DA B W R A A AR O
B R B N R AR, SRR 2 B
/T 3 3 ) AT RE M SEDRL T G b BR AR IR B B R
PR A5 21 B 3502 AN HBDG & A 0 5 ) i 1 K
B, 5 T8 L5 F PRG3R U8 7 2B A 2A R B A 3208}
W B 1Ak 2 HORE R 5 2T 4 JE 1], 45 27 4 — e 7 R S0k 3
B TEAL I T A AS B  TE L 2 AR T A £F 4 )2 )
PSRRI G /b | B G R e KL 25 1 I 50%HBDG
75 14 2 B REARAR I B8 25 2R (71.2%) P F H A I 41,

#3 AEBEERIMEHNEFRARKNEBBER
Table 3 Filler retention rate of kraft liner board prepared with
different distillers” grains addition
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Fig. 4 Scanning electron microscope images of kraft liner board
prepared with different distillers” grains addition
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Fig. 5 Tensile indexes and ring pressure indexes of kraft liner board
prepared with different distillers” grains addition
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Table 4 Tightness and air permeability of kraft liner board prepared
with different distillers” grains addition
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B/ (g-em?)

0 11.90 0.239
20 39.30 0.215
40 54.80 0.193
50 73.30 0.173
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Fig. 6 Thermogravimetric curves of kraft liner board prepared with
different distillers” grains addition
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Table 5 Thermogravimetric parameters of kraft liner board prepared
with different distillers” grains addition

R RV N /% Ta/C Tu/C B Y%
0 2313 362.5 132
20 2334 363.6 19.7
40 238.8 364.9 21.0
50 240.4 365.6 233
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