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AHz2te| sjMxz|2t HACCP
The Sanitation of Chicken Eggs and HACCP
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Table 2. Confocal Scanning Laser Microscopy measurements of egashell membranes and fibers

Structure Layer thickness (um) Fiber / Particle diameter (um)
Outer membrane 8.0~12.3 1.56~7.2
Inner membrane 265~45 08~2.0
Limiting membrane 3.2~3.9 0.1~1.4

5 AEEFeig geln FAwi Az, Azt
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Fig. 2. Confocal Scanning Laser Microscopy images of three layers in eggshell membrane
(magnification 63X 10, scale bar = 50 )
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membranee A7 8.0~12.3 m (H#E 10 mm)olx
Age] 1.5~7.2 ml fiber7k M2 AFA Uz,
inner membrane2 A7} 2.5~4.5 m(FT 3.5 m),
Agol 0.8~2.0 m fiber7} wj$ LA FA o]
watEe]  dAen,
FA7L 3.2~3.9 im (HF 3.55

outer membrane® FEAHOFT
limiting membrane2

meli ABo] 0.1~1.4 mQ YAEe]l mj$ Uz o]
inner membrane H—E@.EE FAH AT Table

2, Fig. 2). A& EZ A48 Tullett® PowrieZ 3}
A+ limiting membrane% #HstA] %ot Tan
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o wj¢ F& FAT] FEHNOY CSLMeE #A3)
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brane® T YA AEHA FHHA. ol €5
H 2L A AP S A= AAEnAY BS 9
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o] A & Aoz AzHd. B HYdAM ZHHE
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50, 23 mZ ZHE Tullett® 48, 22 m=z &3
Powrie 23Rt} gisten, 4 fiberd AE2 Tullett
9] 1.3, 0.9 /m, Powriedl 3, 1.5 ms vund o o] F

& Aoz Jeidt. Wong Liong® Z3tet vlwe] 2
) 74 fiberd A& vt FAE 59, 21 me
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94EE MRC-1024 System® U3 AZEYAE o] &
slo] A A3 cuticle® AA A# Uz HHe 4
0~80 % (H# 60 %)= ¢ W en, FAe

Hat 6.0 mo] Ak (Table 3). cuticle®d FAEH
< 47] 98k vertical sectioning 7]%5S ARl
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cuticle o] ZA¢H F99 2‘33 Haigh®} Betts]
avian eggollX H 60~65 mEch 2%k} #o F2
U7 A5 e 8§98 Agte] 444 g 2x3t
o st} AYEHE FEo| ATURY F3H g8 F5
Fo] dojun], o]} FFzto] #AA] gluhe Sparkssh
Board®] Z#E AU o FFo] Folx FF FTUE
53 AldReE o] gle Aoz AdHd. cuticle

M ooz

Fo]l A% RS B 60 %% B e Wi, &
HE IF A8 A5 cuticle Fol &d F97HA A
o 100 % WEHEZ cuticle F°| 2&E ¥ 5F
TAFE W) fdide 25 F5o Fa¥ AR As
Hct

)

|$+< Z}7} chitosan, starch, gelatin, dextrin®9,
7183 mineral oilel 30%7F AAs HE A7l &

4 dE9 FA= Table 37 2ttt ZE F79 42
CSLM9| reflection mode°ﬂ/\1 0.1 im 7H4 2.2 optical
sectioningstd &A%t 48 FAe 2 vepide
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A9 ol A =M o7 YxjdN =He ).
Salmonella 2ol thst Z|SEE2| MKSAN =}

Salmonella enteritidisel] g z}zte] HE HE9
AEAAZHE wiA ol #AS 27 gelatin, mineral
oil, dextrin, starch B& IEA| 24A17F vk & 74z}
8.0x10% 4.1x10°, 2.4x10° 1.0x10*> CFU/mlZ
/37e ¥HA | chitosan F5-2 24A17F vl & qto] A3
AR ggteng &l g Salmo-

TR chitosan

Table 3. Confocal Scanning Laser Microscopy measurements of cuticle and coating film thickness

Classification

Thickness (um)

Cuticle”
Chitosan?
Starch?
Dextrin?
Gelatin?
Mineral oil?

5.1~6.9 / 6.067+0.371%
1.9~2.4 /2.167+0.118%
2.2~2.8/ 2.533+0.146%
2.0~4.3 / 3.622+0.430%
2.0~6.0 / 3.878+0.797%
3.2~6.1/ 5.022+0.522%

©40~80 % / ave. 60 %
almost 100 %

YArea ratio of Cuticle
P Area ratio of Films :

Malues(meanSD) with different superscripts are significantly different (P¢0.05)
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Fig. 3. Confocal Scanning Laser Microscopy images of vertical sectioning on cuticle layer at different locations
(magnification 63x10, scale bar = 50 um)
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Pl (a) outer membrane

(b) inner membrane

(c) limiting membrane

Scanning Laser Microscopy

Fig. 5. Confocal
images of Salmonella enteritidis (arrow) penetra-
tion through eggshell membrane after incubation
during 2 hr

{magnification 63X10, scale bar = 10 )
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eggshell during storage at 2°C after drying
overnight at 35°C after various film coatings
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