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Performance of antibacterial and mouldproof packaging film of

compound p-hydroxybenzoate
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Abstract: The two compounds of methyl p-hydroxybenzoate and pro-
pyl p-hydroxybenzoate were added into LDPE to make antibacterial
masterbatch. The masterbatch were prepared for different formula
antimicrobial films using of extrusion casting methods, and then the
antibacterial and mildew resistance properties, as well as the me-
chanical and barrier properties of the films were studied. Methyl
p-hydroxybenzoate and propyl p-hydroxybenzoate were found
showing synergistic antibacterial effect. When the ratio was 2 © 3,
the antibacterial rate reached 99.67% (E.coli) and 99.59% (Staph-
ylococcus aureus) respectively, and the mold mildew grade reached
Level 1, with a strong anti-bacterial and anti-mildew effect. The ad-

dition of p-hydroxybenzoate had little effect on the mechanical prop-
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erties, which was slightly better than that of LDPE at the ratio of
2 : 3, and the water permeability decreased by 34.73% , with the air
permeability decreased by 5.32% and barrier performance improved.
When the ratio of the two was 2 © 3, the antibacterial and
mouldproof LDPE film had the best application effect, and it was ex-
pected to be used in the inner layer of low water activity food pack-
age.
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any LTD;

KR FFFF AL : LTE16-40 Y, Labtech Engineering Com-
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ing Company LTD;

Ty & 3 B ORf B 0,001 mm) . Q/ILBN2-
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The mildew level and mouldproof performance

Table 1

of samples
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1.2.3 MUMPEREM &  #% GB/T 1040.3—2006 $447 ., ¥t
A B 8% AR A 15 mm X 150 mm {19 46 I8 i FE L 3 ] GB/ T
6672—2001 W et AL JEE B2 T 43 =0 RS {30 0 46 e ) J2
BE AR AR R AL ZE B 5 AN a5 AT O L BOE 3 (E . T RE
BRI AL I A A 5 T R R A R 5 IR
BCOE B8 . E ¥ 300 mm/min, JEFE 100 mm,
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FoMEAE O 25 1 B S bR B 1k RE T B AR AR X K R

SNEERE . K FE R IE 1 %R AR T IR B L A X
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(a) % IPERE
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(e) MPHB :PPHB=2:3 (f) MPHB : PPHB=3:2
B1 RRBGG LDPERBAG FHBIER 24 h 58
KW AT B %% Hoxd e Bk
Figure 1  Comparison of the number of colonies (Escherichia
coli) after 24 hours of incubation with different anti-

bacterial and mouldproof membrane

(e) MPHB:PPHB=2:3

(f) MPHB : PPHB=3: 2
B2 FFEZ% 4 LDPE b FHBER 24 h s e
R ERHHRA A E B AR N
Figure 2 Comparison of the number of colonies (Staphylococ-

cus aureus) after 24 hours of incubation with different

antibacterial and mouldproof LDPE membrane
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Table 2 Antibacterial rate of different antibacterial and
mouldproof LDPE membrane(E.coli) (n=5)

p——
iy ﬁgﬁg /igf'f B/ %

2314 LDPE Ji& 304(+11.7) 0.00
1:0 40(£5.4) 86.84
0:1 25(+£3.6) 91.78
1:1 10(£1.2) 96.71
2.3 1(£0.0) 99.67
3:2 9(=£0.8) 97.04

x®3 AEBEAWLDPEREHEEREESR
AEKRENREE

Table 3 Antibacterial rate of different antibacterial and

mouldproof LDPE membrane ( Staphylococcus

aureus) (n=>5)

p—
7 ’ﬂ;ﬁg ifﬁ T E W0

2514 LDPE Jjii 245(+7.2) 0.00
1:0 41(+4.8) 83.27
0:1 29(+3.9) 88.16
1:1 22(+2.6) 91.02
2.3 1(£0.0) 99.59
3:2 5(40.6) 97.96

2.1.2 BiFmEMRE ERAIX AR E BRI LDPE # M
Bidi s R ULIEL 3, KA F R 2 4. RIEX 1, & 3(a) Wi R
JHE N %5 B LDPE B8 A (9 R B8 B 48 4 T AR L AR 1]
KAEmABRE T TR 1020, KESEH G, TR E/EH . m
A MPHB Hl PPHB J5 , {8 5 321 2 A 25 R0 AE 4, T FR B
BNFREGM 10%  KESFHBE - R B EER. ik
BEARF RIS ENARTRER »FE XAES
E DY FB L SR 5 Vi T SEORL R TET L 43 1B L o SR T 4 ik
PR A2 O A0 L R T I A R R A O 4 W B 3
20 0 B N B0 D AR BT P T I A N R 5 0 L BEL A
JiE B X i T 1 O W A ) R IR R R T M DA A 3 B
AT,
2.2 M iEsE

MPHB 1 PPHB ()it AXF LDPE 4 B B %5 B Hir {56k J3F
AR R e W IE 4, & 4 mJ 1, LDPE 4t B B %
N (O E A G s - (S e S B NI 91T 22 IR A i
(22.50£2.5) MPa, Wi 24 fih 4 F £ (575.0 £ 5) % , & i %
LDPE 4 1 B B BE A R KAIFE M . 45 [ PE B S 058 2
FOWT 2 A 1< 2 43 51 kg 24,13 MPa F1 579.75% , B4l il A
MPHB Fl PPHB J , $i7 {58 2 H1 Wy 2L K SR OA BT T FE
LA Y SR B e SR R T S K SRR T 4R
F+.24 MPHB fil PPHB Ji & ol 2 0 3 W, Bl B8 B 85 B 1) iz
AR 0BT 24K R 4y IR B T 24.69 MPa il 575.20 % .
¥4 {1 PE B AL M RE . 7T 62 MPHB il PPHB 2 F & F
FHEIFHC A B T 8 R 9 B L 2 20 4l A MPHB
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(e) MPHB :PPHB=2:3

(f) MPHB : PPHB=3: 2
B 3 RFE &% LDPE 4 i by 5§ B by B R 4w A
Figure 3 Comparison of anti-mildew effect of different
LDPE membrane

x4 AEBFH LDPE HE BRI B ae
Table 4 Mouldproof performance of different antibacterial

and mouldproof LDPE membrane

MPHB 5 PPHB ittt 25 LDPERE 1:0 0:1 1:1 2:3 3:2
K%y = —% —% —% —% —%
307 1600

| 24.13 24.02 24.69
o 2 2313 5 0 23.57,590§
S 20r 580.94 Sy
< 201 579.75 £x
*:;Z( = 577.06 1580 = ¥
= £ 15f = s
=7 573.22 375.20 1570 £ ¥
=z ol 571.12 ' S
e AL S PPN
3 e R AP R
oL w 550

ZHEPEE1:0 0:1 1:1 2:3 3:2
X 3 A Y i Y IR -5 X 5 R RS Y R A R O L
Methyl p—hydroxybenzoate and propyl p—hydroxybenzoate mass ratio

A4 REB&FH LDPE 3§ & & 5% 5o 3 b 1% &
Fo by 2L K

Figure 4 Tensile strength and elongation at break of anti-

bacterial and mouldproof LDPE membrane in dif-

ferent formulations

0 PPHB B, 780 ik 72 vh 43 7 I6 A BE LA A b 149 59 43 1
ST SR EBEA B R W . 1 24 A B i 2 Bt
F ol A5 T v [ 2 A 35 2R R0 BE S [R] A R 61 43 T4 Bt
Z A FEARE A . MPHB 1 PPHB 7644 Jig = 4 89 5 m #5
A1 05 PR BREE 1 1 FIAS B 7 OF 4 [ B B R T R Y B A
SRR R R . B AT WEAE B ML BB R AT A& QB/ T
11252000 R R0 20 T 9 M 3 1 1 1 P 20K
2.3 PHMREIESE

H1 Bl 5.6 TN A 8 B R TR 28 )5 . K 28 KB i %
N E RO BTG, BV R B bR — e g s . & A
PE /K 2 KB %N 3.57 g/(m” « ). 24/ A MPHB #1
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4.0r1
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ater vapor transmission rate/
Water vapor t te/

0.0 - L L L L I |
ZHPERET:0 0:1 1:1 2:3 3:2
Ko 50 e 2 P 2 P T 5 % 30 R A Y R TR R 5 L
Methyl p—hydroxybenzoate and propyl p~hydroxybenzoate mass ratio
A5 FRBFIKEERCHERAYG FHRYKEAETEH

Figure 5 Water vapor transmission rate of antibacterial and

mouldproof Low density polyethylenemembrane in
different formulations

26.57
26.01
25.51
25.0F
24.5F
24.01
23.5F
23.01
22.5F
22.0

25.94

. cm—Z . S—l . Pal

cm

ERRE
Oxygen transmission coefficient/

(x 1075 em? -

LEPEBE L0 0:1 1:1 2:3
Xof ¥ 3k 78 iR HR i 5 %o 5 R O HH IR TN T o L

Methyl p—hydroxybenzoate and propyl p—hydroxybenzoate mass ratio

3:2

B6 FRRFHOKERRIHRAG FEBRG LR LK

Figure 6  Oxygen transmission coefficient of antibacterial

and mouldproof Low density polyethylenemem-

brane in different formulations
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