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The Development and Properties of Camphor Fruit Antibacterial Packaging Material

Yang Fuxin , Wei Lijuan, Yu Leixi, Chen Jiyu, Du Yunpeng, Wang Haili
( College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China )

Abstract: An antibacterial paper packaging material with camphor fruit was developed through the method of coating.
The antibacterial effects and the properties after coating were studied. The main factors that affected the performance of the
antibacterial paper include the mass of material (camphor fruit), organic solvent (the volume fraction of 75%, 95% alcohol),
soak time and the coating time. The results showed that the paper prepared with camphor fruit had good antibacterial
performance, and the more material soaked in alcohol, the longer soaking time, the longer coating time, the better antibacte-
rial effect of the antibacterial paper. After coating, the mass increased, dynamic and static friction coefficients were in-
creased too, but the smoothness and anti-puncture were decreased.
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Fig.1 Experimental procedures
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Table1 The test group number

L L Il PP T TR
BB R (& BB g o (&
30 mL) /% 30 mL) /%
1 15 75 5 20 75
2 15 75 6 15 95
3 15 75 7 15 95
4 10 75 8 15 95

X 45 AR RR EA TRESE 90 h AYREE, FFA 90 h
R4 IR A (24, 48, 72,90 h), S0 BIXTEEAN
SRS W AT B AE LA TR E . (] 1~3 5
FES SIS AR, ORI 2 SRR SR AR
FFE, 6~8 SHEMH, HL6 SRR MIRE; b4 5
RS (R RR M 10 g) F15 SHER: (R
[t 20 g), Hha AFEA, XEHAT W0 Bk T
Gt AT AR AT | R VRS VRO B 2
YR I] 3 A DR 28 % A 9 SR B 0 B BBURSCR 1 52 i)
0L
1.2.3 FHRRARGHE

BARPEAE T A

1) KBBEEHRK (A448) BT/ A 150 mm x
150 mm A9 1E 7 TE;

2) EMREERER, BT AC E R RIS
WA (1, 2, 3k) FREREERY;

3) 2wk 2 ek 3 IR AR, W EAE Bk
WATSERUR , PR AE RS X TR T, kT
B2k, 3R, BRRIEET AR 60 C, 2 min.
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Table 2 The coating time schedule

48 h B 72 h B} 90 h B}
1-a 1 1 1
2-b 2 2 2
3-¢ 3 3 3
4-d 1 1 1
5-¢ 1 1 1
6-f 1 1 1
7-g 2 2 2
8—h 3 3 3
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Fig.2 The alcohol precipitation liquid after 24 h
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Table3 The color of the camphor fruit alcohol
precipitation liquid
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Fig.3 The color change of the camphor fruit liquid
alcohol precipitation
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1) REGTRARE SRR/ ITR, 2150 mm x 150 mm )
AW, FEAILA 10 mL 2848 KB

2) B R FOR D BAGUE T, T ELOL
WEL 3 min.

3) BUERIEW, Sl i E R EIRR SRS (IR
B TR TR BN AR AR ).

4 ) Bl # B BRI A ARINIE ISR, 1R
HRAFE e

5) L 12,24, 36, 48, 60 h TS £, SEitFAi
ERREVERE, PSS AR ISR 4 PR

R4 HEHZIUTE
Table 4 Statistics of the number of colonies 2

P B 37 ) 18] /h

ik Ik 5
12 24 36 48 60
= H 10 21 34 40 41
1-a, 48 h 7 19 30 35 37
1-a, 72 h 7 17 26 30 32
1-a, 90 h 6 16 25 28 29
4-d, 48 h 8 22 30 37 39
5-e, 48 h 7 18 27 29 30
6-f, 48 h 6 11 20 25 26
7-g, 48 h 5 11 20 22 24
8-h, 48 h 6 9 15 20 22

TF: 1-a, 48 h F/RH 48 h 15 HEHR BL AT K5 A7 H 00 A 1
W, 1-a A EER A 1R DU,
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BRI 4~7, Hrp, Bl 4 R RN T
B A A, K5 AR AL YR BT % e TR B
Mz, &6 MURAm B E IS E s m s 5, K7
SR e SR X6 TR 7 B S e 45 2R

45

e —-E;
—A—1-a, 48h;

351 ——1-a, 72h;

——1-a, 90h

5 . .
12 24 48 60

36
SPARIE TR 1)/
EH4 BEREARREMNBEDYEEZSNGRE
Fig. 4 Impact of camphor puree with different soaking

time on the number of colonies
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Fig.5 Impact of camphor puree with different weight on

the number of colonies

Hi P 4 FIE S A AT AL

1) HURARR RIS R LA EI7E HAR R T,
VAT 25 BT AE R A — E BIPTRRCR o

2) [Fl—FEEh, RIS, IRAAS 2 A4 R
IPLRBCR LR, ASLgH, RIEHHE Y 90 h 1y
FE G AR T BOR F i

3) HAbZEAF—Sny, BRI BT EOR,
HEBTR RN, SURRCRBL . ASRBGE T,
RPEHI iR 20 g i, HribfPTR R, il
%ﬁﬁ%fﬁﬁ@%%%o

— TH;
408 & 6-f, 48N;
—e—7-g, 48h;
35-  _e—s-h, 48h
<&+ 30
¥ 03
o
=

L

12 24 36 48 60

PRI I
Blo 7R EEHNR MW

Fig. 6 The influence of coating number on
the number of colonies
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Fig. 7 The influence of alcohol concentration on
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Fig.8 Comparison photos of the flat colonies
after 48 hours
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Table 5 Mass change of antibacterial paper
with different coating times g
I A GG
WH 2H 1-a 2-b 3-¢ 4-d 5-e¢ 6-f 7-g 8-h

1 4.50 4.61 4.59 4.53 4.58 4.54 4.60 4.61 4.53

2 = 4.62 4.64 4.55 4.62 4.55 4.62 4.63 4.56

3 -  4.66 4.65 4.58 4.63 4.57 4.68 4.65 4.59

BUAL DARE 22 1 A1 1 UK T 35 34 R ok S et T
AT A, HT e 5 B R AL, TR 1 IR
PR A RN 1.64%, 2 RIRAES | Wi i &
FH1.34%, 3 WIRATE 2 WIRAT G E AN 1.45%.
FERURAT -8 TR 1.48%,, HILATIASH : %
ATUEC S IMBTE AR it , R AE AR R i A ™ v
BRI R
2.3.2 BEAHKAMNZLELERIHN

SIS TR AS [RIBTR AC EE S R UL 6, b,
T EREEE R, u, W EEE R

R6 AANERNEERY

Table 6 The coefficient of friction of different
antibacterial paper

s e T
8 o2 l1-a, l-a, 1-a, 4-d, 5-e, 6-f, 7-g, 8-h,
48h 72h 90h 48 h 48 h 48 h 48 h 48 h
u, 0.120 0.125 0.122 0.157 0.136 0.132 0.135 0.148 0.166
uy, 0.028 0.030 0.042 0.058 0.028 0.030 0.031 0.069 0.083

o 6 R AT R, %509 1-a, 48 h. 72 h.,
90 h PLRARHY B R B 2B, HS B4
BRI G5 R 4-d. S—e. 6-f, 48 h IEIEREL
AR FEAHALE, B AR AR AR I ] |
TR AR TR O R R DN S
6-f. 7-g. 8-h, 48 h WEEER B ZZHKR, Ui
BRI A BSOS BE SR R B SE A, Y0 3 R,
B EE R R RS W R RO O, 20905 0.083 1
0.166. LA ELRUL, BEH TR ATRE N, &
BETIRAT, PURAOBOR BORLRE , eIk e 22 .
2.3.3 REKGRBFREMNXSE &R

R 7 PR AN ) A KT B BT T AR08 5
WAL, HRWAIZ SRR PR SR 0.20 T,
2 RS M T BTSSR O 0.25 T

R FRARKBRENERNRBFRETN

Table 7 The anti-puncture strength change of

antimicrobial paper with different coating times  J

iz H W %5

WK 1-a 2-b 3-c 6-f T-g 8-h
1 0.24 0.24 0.25 0.23 0.24 0.24
2 0.24 0.22 0.24 0.22 0.24 0.23
3 0.23 0.22 0.23 0.22 0.21 0.21

T BT &N 60°C, 2 min.
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a5, (EACIKASTS SR )
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