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The effect of chitosan/nano-silver coating on the egg preservation
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Abstract; Nano-silver particles were prepared using the extract of cit-
rus peels were added to chitosan solutions with weight ratios of
0.5%, 1.0%, and 2.0% . separately. as the composite coating solu-
tions. Eggs were coated two times by the neat chitosan solution and
composite coating solutions, separately, and was designated as CS,
CS/Ag 0.5, CS/Ag 1.0, and CS/Ag 2.0, accordingly. They were
stored with the two control groups (untreated eggs (CK1) and eggs
washed by water (CK2) at 25 °C with the relative humidity of 70%.
The appearance of internal content, weight loss, air cell height, spe-

cific gravity, albumen pH, Haugh unit (HU), yolk index (YD),

BEE&WE - HERHE & F 0l 5 R AR AR AR € 5 — &0 H (e
5 ;este2015shmszx80011) 5 v g w5 A% JE AR Al 45 3% & 5
Ti H (45 : XDJK2016B012)

EEB N Edh 2 IR KREE R LR L.

BEESE AR (1983, &, T M K@l 42, A R, 4,
E-mail : xud@ swu.edu.cn

Y& H#9:2017-12-02
110

total plate count of internal content and the micro-morphologies of
the egg outer-shells were measured regularly during the storage. The
results showed that, the coated eggs presented low weight loss and
air cell height, stable albumen pH. high values of specific gravity,
HU and YI when coated with 1.0% nano-silver. Furthermore, it was
found that the composite coating containing nano-silver could effec-
tively inhibit the microbial growth in the internal content of eggs,
and stabilized the structure of coating resulting in enhanced durability
of preservation effects. Therefore, the shelf life of CS/Ag 1.0 was as
long as 79 days at 25 °C, which was at least 34 days longer than that
of CS, and 69 days longer than those of CK1 and CK2.
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Table 1  Grades of sensory index and their symbols
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Table 2 Effects of coating on the sensory index of eggs during storage

6% 1 i/ d CK1 CK2 Cs CS/Ag 0.5 CS/Ag1.0  CS/Ag 2.0

0 +++ +++ A+ +++ +++ +++
10 ++ ++ +++ +++ +++ +++
18 ++ ++ +++ +++ +++ +++
26 + + +++ +++ +++ +++
34 + + ++ ++ ++ ++
49 - ++ ++ ++ ++
64 — - + + ++ +

79 - - + + + +

94 - - - - + +
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Figure 1 Effects of coating on the weight loss of eggs

during storage
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Table 3 Effects of coating on the air cell height of eggs during storage

KEFHE/mm

T 5 N (8] / d
CK1 CK2 cs CS/Ag 0.5 CS/Ag 1.0 CS/Ag 2.0
0 1.0040.00 1.0040.00 1.0040.00 1.0040.00 1.0040.00 1.0040.00
10 3.09+0.30° 3.20+0.12% 3.17+0.27% 2.59+0.10° 2.57+0.21° 2.5740.03"
18 5.134+0.25% 4.73+0.69° 3.9340.09" 3.6040.25" 3.7740.22b 3.394+0.29¢
26 5.34+£0.45° 5.0140.14" 5.1240.10° 4.6140.11° 4.56+0.13° 4.3940.26°
34 5.7740.19% 6.13+0.44° 5.15+0.73¢ 5.3740.50¢ 4.94+0.35¢ 5.114+0.15¢
49 6.62+0.39% 7.03+0.09% 5.53+0.33" 5.46+0.13" 5.26+0.22° 5.50+0.25°
64 7.91+0.08% 8.0340.61* 7.0040.44" 6.73+0.29° 6.5740.33" 6.5940.27"
79 9.08+0.42% 9.18+0.90° 7.934+0.57" 7.7340.38" 7.77+0.20° 7.5740.37"
94 9.9340.09% 9.86+0.47% 8.08+0.10°¢ 8.9540.35¢ 8.30£0.09¢ 8.4940.25"
T EATARFENG FRERR 2 5 B3 (P<L0.05).,
x4 REMPEPESEAMZENZME
Table 4 Effects of coating on the specific gravity of eggs during storage
I g B ] / d CK1 CK2 CS CS/Ag 0.5 CS/Ag 1.0 CS/Ag 2.0
0 1.086+0.000 1.086+0.000 1.08640.000 1.08640.000 1.08640.000 1.086+0.000
10 1.06640.002> 1.068£0.000> 1.07540.009* 1.07040.002%> 1.0692£0.002*> 1.070+0.002%
18 1.052£0.007¢  1.0574+0.002 1,05540.005¢ 1.065+0.002* 1.06440.000*> 1.067+0.002%
26 1.047+0.002* 1.04440.006* 1.05340.005* 1.055+0.012* 1.05540.008* 1.056=+0.000*
34 1.025+0.008¢  1.029+0.005 1,03540.002P 1.040+0.004* 1.04140.002> 1,041=+0.002%
49 1.010£0.0039  1.004+0.007> 1.011£0.006> 1.027+0.002* 1.02040.000* 1.027+£0.005*
64 <1.000 <1.000 1.008£0.000*  1.009%0.009* 1.00440.004* 1.00420.000*
79 <1.000 <1.000 <1.000 <1.000 <1.000 <1.000
94 <1.000 <1.000 <1.000 <1.000 <1.000 <1.000

T AT NG TR R 22 53 2 (P<C0.05) .
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Figure 2 Effects of coating on the albumen pH

of eggs during storage
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AL, CS 5 CS/Ag 0.5 M52l 18 d K E 79 d, i
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Table 5 Effects of coating on the Haugh unit of eggs during storage
I ik B 8] / d CK1 CK2 CS/Ag 0.5 CS/Ag 1.0 CS/Ag 2.0

0 98.68+0.38 98.68+0.38 98.68+0.38 98.68+0.38 98.68+0.38 98.68+0.38

10 80.39£1.56" 80.68+2.06" 95.10+0.88* 92.18+3.442 94.23+2.62* 92.71+0.892

18 79.68+£0.88P 79.16+0.80" 88.19+1.002 87.77+1.23* 87.73+0.67* 89.69+2.332

26 46.76+£0.73¢ 47.33+1.78¢ 83.86+2.970 88.65+0.84 89.42+1.60* 87.98+1.21*

34 47.76+1.54°¢ 47.14+1.27¢ 82.39+1.45P 86.28+0.74» 86.01+1.34» 87.61+1.05*

49 49.544+1.78¢ 48.85+0.77¢ 78.63+2.30" 84.99+3.28 84.12+3.18* 83.86+1.872

64 - - 80.3941.23 79.05+1.70" 84.19+1.29* 81.90+1.79%b

79 — — 77.74+0.06" 81.06+1.83%> 82.72+2.522 81.3541.97#

94 — — 49.274+1.26° 49,334+1.65" 80.88+0.91¢ 81.03+0.21¢

T AT A R/NG S8R 22 57 8 3 (P<0.05)
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Figure 3 Effects of coating on the yolk index of eggs

during storage

XA B BA — 2 W B I RGPS A AR . HREE
BT i) 4 S S ShHE 5 58 T 9 4 AR L ST A AR B R AR
3 ik R EOUS B BT TR RE D IR T B AR AR . AR 6 R
A A R 49 d I, CKL FI CK2 A i v 8 3L, BB
Pt B[] A9 S8 ST SR 0. PR AL B CS/Ag 0.5 758 64
RGN A — b i 40 AR H TS 79 R, HIM
94 d B, S AR AR A A G IR IR A P RO B B RO IR T CS,
LI O3 5 v 498 0K AR A ) B9 T R A 58 R AR B B —



iz 5 (R &

2018 % 1 #9

R6 REXMEPECENTWEESHHZM

Table 6 Effects of coating on the total count plate of internal content during storage

(R FES Y

T s 1) /
CK1 CK2 cs CS/Ag 0.5 CS/Ag 1.0 CS/Ag 2.0
0 0.0 0 0.0 0.0 0 0
10 0.0 0 0.0 0.0 0 0
18 0.0 0 0.0 0.0 0 0
26 0.0 0 0.0 0.0 0 0
34 0.0 0 0.0 0.0 0 0
49 1.0 1 0.0 0.0 0 0
64 5.0 8 0.0 1.0 0 0
79 14.0 21 10.0 7.0 5 8
94 41X102  ZAR 2.1X10? 1.1x10? 61 42

FE (40 B AR IR 0k e M T A A B 1 A0 B R XY 2R Ah S
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