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Preparation and properties of cushion packaging material based

on mycelium
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Abstract: We produce a new cushion packaging materials based on mycelium called mushroom
packaging, which is made by cottonseed hulls, rice husk and bran to solve the problem of
environmental pollution caused by the non-biodegradable waste plastics packaging materials. In
order to meet different needs, we use cottonseed hulls, rice husk, bran and water mixed in
different proportions to produce medium and then inoculate them with different strains, so that
we can get the cushion packaging material with different performance. Results show that the

needle mushroom, chicken leg mushroom and oyster mushroom 2005 grow faster than other
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species, the higher content of seed coats of medium brings, the better mycelial grows. Through
the static compression experiment found that oyster mushroom 2005 compared with other
strains, stress change is small, and can have good resilience. The cushion packaging material
made by oyster mushroom 2005 and pure cotton seed have the best performance. Contrast
between mushroom 2005-A and the cushioning property of EPS material show that the buffer
packaging materials can completely replace the expanded polystyrene packaging materials.
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packaging
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R RN J W A% R R 0. 06 mm, 48K 20 em, 58 10 em, ¥R E R R A & M 1048 K A .
1.3.2 % %
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Table 1 Medium formula g
(Wi Fkf 72 5 i35 A1 K K
Bl A 800 — 80 20 1 200
e 7 B 600 200 80 20 1 200
By C 700 100 80 20 1200

1.3.4 X #

FE R R R AR VUG o S S R R N AT K . 07 1 4% o B 7 HE A 42 4 8 B e R S TR 28
BN RIS E LL 147 kPa 77,125 “C & . K 90 min, K5 5T 55 55 R Bk A Rk,
SBCHS R T R KU e R N AR S L
1.3.5 # #F

BT R AR 30 CLUT MR IR R4S+, 7 R & R R A0 T R AR AE N . FA N RS oK A T i
FIHEE 10 mL . &% R B 8 g MAr i, EAT L8 KA 30 min, SR J5 HEAT DU JAl H A0
1.3.6 HWzikiEk

W22 AR FR R AW A O A . 275 SCIRLO L B 3 R A A B RSO 8 TR R I RS T —
PRI EEAE 23 CAA REEAE 600 A4 L5 1A BB 3% . 22 R B AT R AT, A b RL 26 T A il 1 68
P22 R R S AR . a3k — 0 IR A B T AR R X e R A A e PR R R B RO SR A A
TCA TS5 By A0 A 15 e 1 48 1 2 B 5B .
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1.5 7= mifEaEik

K YED—50 g 204025 A s il HL 0 i 4 602k i it S i JE . % B GB/'T 4857, 4-—2008( £
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Table 2 Growth of strain in three kinds of medium

oM

o T 22 R K LES

Pz At A B C A B C

e i e i +++ +++ ++++
AR 48 IS LS LN ++ ++ ++
F-4 2005 s S S +++ +++ ++++
B — LIEN — M R +++ ++ ++++
HIK—%5 — M 1 — i ++ ++ ++
51 fe 18 — it + + ++
Rk 615 — K 1% — i ++ + ++

Wt RR I L RIR RS R RR RS PR R LT L R

M 2 AT LR S B Bl T2 2005 Rk — 5 PR ORF 58 8 8 B A B SRR R AR R B R R
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Table 3 Sample density mesurement

G5 it /g KB /em Fi & /cm JE B /cm /(g em™?)
&5 E-A 86. 86 9.5 7 6 0.267
4 5H4E-B 93. 62 10 7 6 0.223
44t 4E-C 102.13 10 7.5 6.5 0. 209
X R g - A 98. 46 9 7.5 7 0. 208
X - B 95. 82 9 7.5 7 0.202
X R 7 -C 91. 37 9 7.5 7 0.193
S48 2005-A 112. 95 10 7.5 6 0. 251
P-4 2005-B 96. 45 8.5 7 6.5 0. 234
45 2005-C 101.17 10 7.5 6.5 0.207
H#H—E-A 101. 20 10 7.5 6 0. 225
H#H—EB 97.58 9.5 7.5 6.5 0.210
HFk—B-C 103. 84 10 7.5 6.5 0.213
HK—5-A 95. 50 9 7.5 7 0.201
HK—EB 102. 92 10 7 7 0.210
HK—E-C 93. 40 9 7.5 7 0.198
HLE 5-1-A 98. 42 9.5 7 6 0. 246
Ho5-1-B 102. 23 10 7 6 0. 243
R 5-1-C 96. 49 9.5 7 6.5 0.223
Bk 615-A 103. 53 10.5 7.5 6.5 0.202
HFk 615-B 99. 57 10 7.5 7 0.189
FEk 615-C 98. 65 10.5 7.5 7 0.178

2.2.1 AR EIH KRR A A S %A K

S e FH AR T o AL B BE 0. 267 g/ em’ s XS JiR4E-A LB FE 0. 202 g/ em’ -4 2005-AL % B 0. 207 g/ em’
BH—T-AVEE 0.225 g/em’ s K —"F-A % & 0. 201 g/cm’ 3 FLA 5-1-AL, B 0. 246 g/cm’; FLEK
615-A, % 0.178 g/em’®, T IRAER ST 9 cm X6 cm X 6 cm,
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TE AR UEFR55 rh AT ME R A e 4
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Fig. 1 Stress-strain curve of materials in different strains produced in medium A
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Table 4 Sample thickness and residual strain in three minutes

AR RFEEE /cm H14% 3 min J5 iR /cm BR AR AE /Y
S hFEE-A 6 5.63 6.1
X R 728 - A 6 5.71 4.8
SE#E 2005-A 6 5.78 3.6
H—B-A 6 5.63 6.1
Bk —5-A 6 5.41 9.8
H#o5-1-A 6 5.22 13.0
FLFk 615-A 6 5.38 10. 3

MEEL 1 LR TG 25 B B T P-4 2005 . H Al 1 26 #HT DL 7T D035 J6E % 298 whobh ek f0 197 13- 7 28 o 28
SRR/ o AR /NS B0 o B 00 S AT 7 1 A T B KL 5 T (1 I L R R A T
Je T I 5 K 1 TV B L B S 2 T e BB AR T R 7 VL A B G K R
30 BB Ay A 43 o A W A S RE M. 22 I 5 2 R 3 b 0 (R A e 4 R 3 B W R L %
9 ST/ o A 36 10 157 3 U8 TF B 220 B 1= T o ST 2005 A e At 1 Rl L 182 ) 8 A e /I T L B 4 JL T
IO TILk . HRZ AR 7 I TS B DT i . HCA 6 T AT AL L 8T R AR Z 1
e, MFE 4 AT . 3 5-1-A FIRLBK 615-A [ 30K 2% L P-4 2005-A RIXSBRAE-A [ Bk 547
2.2.2 AR R AR R 3E A 60 3 A% P ] X

R0 2k IR S 25 2005-AL, % B 0. 251 g/cm®; F 4% 2005-B, % 3 0. 234 g/em?® ;4 2005-C, %5 J3F
0.207 g/cm?®, FFAREER ST 9 em X6 cm X6 em,

DLSP-# 2005 76 A B R 0 P IOMOB N 400 s pa00sa
WP S gs R 2 B R, MM R T e | 3S[  FAER00sB

£ 301 - F#E2005-C
HE 3 min J5 » M R Y JE B R AR A% AR L 4 = 25t

Wi 5 B |
W 2 6l 00 5 1B B C KL A R H 0
[l o BLC ZoAH H R, AT L %% X6 22 v b ek 1 g g - 05 : m - >
NAE MR IAR /N, A BLC L BB A fg JAE/%
AZMWEIE R, BY AC . BTERNZ N B 2 P45 2005 76 [ B 57 3 oh B 55 1 ok i
1306 A2 A7 W B i 1 T o bl S o bk R L T i) R 719775 2k
W BRETRZ I E L EER /AN, N4 PR Fig.2 Stress-strain curve of materials of pleurotus
LA LC R BPE LRSI B A SR B S — 5, ostreatus 2005 cultivated in different medium
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Table 5 Sample thickness and residual strain in three minutes

i U BE /em #1235 3 min J5 X FEEE /cm R AR AE /Y
g 2005-A 6 5.78 3.6
7 2005-B 6 5.58 7.0
SEE 2005-C 6 5.82 3.0
2.3 T3 2005-A 5 EPS XLt 35| 2005
EPS RRH 245 (PO IR R s kiavk sy U £ 30
AL R sh ke AR T L P AR R T é%g
F. % E N 0.012 g/em® , N 5F 9 em X6 em X6 em 42 10}
- st
1) EPS #18FhilkE . 05 : i = %
WA EPS RE P28 2005-A #2822 whMERE L 14 JEAS/%
FA 3, B3 OF#E 2005-A 5 EPS i - 45 fh 28 H A

ﬁﬂxd‘ Hﬁiizﬁ 2005-A 5 EPS *j *4‘ E]/\J@jj—@/}?f Fig.3 Stress-strain curve of EPS
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il £ T LB 7 AT R 2 AR [ 9 B A7 5 SF- 4l 2005-A 7 A2 i JE A2 5 EPS AR 24 B8 -2 2005-A
AT kA T RE S AN EPS AR,

3 4 iE

AR I 0 45 S % I« 4% TR P R 2 AR R A K Ol O 2 2005 > 45 Ak — 5 > A Bk > R g >
FK 615>5 JK—"5 >R 5-1, 0 # A 4RI 50 B ol 50, F- 4% 2005 (1 [0] 35014 AR 48 4 o 22 v PR RE AR 52
FU A T A 1) 2 B 4 4 206 " AL s Al RT 5T 10 55 R ORL BB A 7 1 O T S L LR ok ) e R, il
1 25 B S BT L A5 O 2 2005 1 TR 22 (4 2 JE A A B g A2 I JRURE ) 5 B R LU AR R 5 A 5 3R
S A FEAR A B IR JEORL . AP %% 2005-A 5 EPS AR X EG IR S BT AR A k4 T RE AR — I % b
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