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Abstract : An egg has been considered as one of the most important food sources because of it's nutritional
superiority and reasonable price. With the complexity of egg flow system from production to consumption
in Korea, preventive measures for egg safety have been required. Therefore, our study was carried out to
analyze hazards for the egg under farm level and develope preventive measures with a purpose of obtaining
egg safety. To anayze biologica hazards, microbial contamination of egg(normal, dirty and cracked), water,
feed, manure and equipments associated with laying were investigated. One isolate of Salmonella enteritidis
and S bardo were detected from the manure and dirty egg shell respectively. The sanitary conditions in the
farm were surveyed by questionaries. Confirmation of vaccination for purchasing chicks and establishment
of sanitary guidances for water and type of water suppliers ought to be preceded. Feed supplier systems
including feed tanks, feed pipes and hoppers were known that their contamination might give it a chance
to infect individuals and egg content and shell. The safe and rapid disposal of dead chickens and rodent
were reported as more crucid factors to prevent infectious disease and manage good sanitation. Egg sdlector
and collecting belt should be kept properly not to be contaminated from egg fluids and feces. It should be
aso conddered that regular gathering of eggs, remova of dirty or cracked ones, storage under refrigeration
and the use of disposable egg tray were continuoudy fulfilled. Conclusively, Our results suggested that HACCP-
based system for providing fresh and safe eggs to consumers should be gpplied to the farm.
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Table 1. Contamination of selected microorganisms from water, feed, manure and layer house environmental samples

Sampling point ~ Water Drinking Feed Layer Egg Egg Egg room
source water manure grader  collecting belt  floor
Microorganism N=16 N=32 N N=32 N=32 N=20 N=32
Aerabic plate count
+ + + + + + +
(Logy, Mean- SD) 14+09 27+17 51+12 87+12 45+20 41+14 57+18
Coliform group
+ + + + + + +
(Logs, Mean SD) 0.5£038 13+16 2617 78t12 2619 23t17 3.7t18
Samondla  Negative 16 32 31 32 20 32
Spp. Positive - - 1* - - -

* Salmonella D serogroup(S. enteritidis)
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Table 2. Contamination of selected microorganisms from normal, dirty and cracked eggs

Eggs Normal egg Dirty egg Cracked egg
) _ Shell Content Shell Content Shell Content
Microorganism (N=32) (N=32) (N=34) (N=34) (N=30) (N=30)
Aerobic plate count
+ + + + + +
(Logy, Mean SD) 33t16 10x11 48+20 19+11 44+17 32x24
Coliform group
+ + + + + +
(Logz, Mean+ SD) 08+12 02+04 26+19 0.3+0.7 20+17 12+16
Salmonella  Negative 32 3R 33 34 30 30
Sop- Positive - - 1* - - _

* Salmonella C, serogroup(S. bardo)
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Table 3. General characteristics of the subject of investigation according to farm size

Farm size* Tota
Items <10,000 <30,000 >30,000
N %
N % N % N %
Area
Kyoungki 25 29.8 26 338 15 349 66 324
Choongchung 11 131 19 24.7 6 14.0 36 17.6
Kyoungsang 29 345 17 221 12 279 58 284
Chunla 7 8.3 5 6.5 9 209 21 10.3
Kangwon 12 14.3 10 13.0 1 23 23 113
Totd 84 100.0 77 100.0 43 100.0 204 100.0
Forms of management
sf 81 9.4 77 100.0 39 90.7 197 96.6
contract 3 36 - - 4 9.3 7 34
Total 84 100.0 77 100.0 43 100.0 204 100.0
Management career
<5 years 12 14.3 16 20.8 5 116 33 16.2
<10 years 20 238 28 36.4 16 372 64 314
<20 years 33 39.3 18 234 12 279 63 309
>20 years 19 22.6 15 195 10 233 14 216
Total 84 100.0 77 100.0 43 100.0 204 100.0

* Number of layer



A sl A o] e Sl el  AElA B 597
Table 4. Attitude of egg gathering, cleaning, keeping and water supply according to farm size
Farm size* )
Total X2 Linear
Items <10,000 <30,000 >30,000
p trend
N % N % N % N %
Manure removal
natural drying 25 30.1 16 20.8 8 18.6 49 24.1
house 22 26.5 4 5.2 3 7.0 29 143 28.390
drying room 19 229 22 28.6 16 37.2 57 28.1 -
fermentation & manure 16 193 28 36.4 14 32.6 58 28.6 <0.0001
merchandize 1 12 7 9.1 2 4.7 10 49
Total 83  100.0 77 1000 43 1000 203  100.0
Frequency of water test
no 46 56.1 28 373 10 233 84 420 20321
once per 2~3 years 14 17.1 8 10.7 5 11.6 27 135 <0.0001
once per year 16 195 26 34.7 20 46.5 62 31.0 p=5.
once per 6 months 6 7.3 13 17.3 8 18.6 27 135 0.002
Total 82  100.0 75  100.0 43 1000 200 100.0
Water supply
ground water 82 97.6 75 97.4 43 1000 200 98.0
waterworks 2 24 2 26 - - 4 20 0.684Y i
Total 84  100.0 77 100.0 43 1000 204  100.0
Freguency of egg gathering
once per day 48 57.1 39 50.6 28 651 115 56.4
twice per day 23 274 23 29.9 11 25.6 57 279 -0.788
third per day 2 143 9 117 2 47 23 113 02610 P
over fourth per day 1 12 6 7.8 2 47 9 44
Total 84  100.0 77 1000 43 1000 204  100.0
Holding room of eggs
poultry house 34 40.5 19 24.7 5 11.6 58 284
storehouse 24 28.6 22 28.6 12 27.9 58 28.4
storehouse(draft) 23 274 31 40.3 23 53.5 77 37.7 0013Y )
cooling room 3 3.6 5 6.5 3 7.0 11 5.4
Total 84  100.0 77 100.0 43 1000 204  100.0
Reuse of egg tray
yes 52 61.9 33 429 17 395 102 50.0 8.217 )
no 32 38.1 44 57.1 26 605 102 50.0 0.016
Total 84  100.0 77  100.0 43 1000 204  100.0
Washing eggs
yes - - 6 7.9 3 7.3 9 45
no 81 9.4 68 89.5 34 829 183 91.0 <0.013Y -
the others? 3 3.6 2 2.6 4 9.8 9 45
Total 84  100.0 76  100.0 41 1000 201  100.0
Eggshell labelling
yes 1 12 5 6.5 7 16.3 13 6.4
no 83 98.8 72 935 36 837 191 93.6 0.005Y
Total 84  100.0 77  100.0 43 1000 204  100.0
Cracked eggs;
sdling frequency
once per week 20 27.8 9 17.3 5 15.2 34 21.7
twice per week 17 236 18 34.6 6 18.2 41 26.1 0053 p=0.096
third to fourth per week 14 194 17 32.7 9 27.3 40 255
daily 16 222 8 154 12 36.4 36 229
irregular 5 6.9 - - 1 3.0 6 38
Total 72 100.0 52 100.0 33 1000 157  100.0
handling
selling 72 85.7 52 67.5 33 76.7 157 77.0
discard 9 10.7 23 29.9 8 18.6 40 196 0.0329
the others® 3 36 2 26 2 47 7 34
Total 84  100.0 77 100.0 43 1000 204  100.0

* Number of layer, YFisher's exact test, ?Washing eggs except in summer. ¥Egg bresking, no reply, etc.
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Table 5. Attitude of egg marketing according to farm size

W - FE

(Table 5).

Arte] A 2 AE3ee 5 13 o) Fr|HeR
AN sR= A7t ZH7F 56.4%, 55.3% o] oLt 47
Aoz A AAEHA G A 436~44.7%%
Ao, ARSI} 10,0005 ©)5ke] FrtellA
a9 ATIE AA e Bop Wiy Bk
-4 Z4E Y 13] o)A} 22.7%, W 23] 26.1% ©]3]
o, BA7|Z AN & A FA] 2= 97 51.3%
oAtk FAA AW HEYow /Mg EAEE &
HAH) A ulE 2 &7F 35.1%, 2287 AE
21.8%, NALE ©] 8 431%=2 ZAE oW, Al 2E
7438 vl A7) 63.1%e]9 01, 2~3 27.1%, 5
ol e BA7IH A7t 9.9% ©)Ut). F7k
95.0~95.6%= Hol2](F5F) TUAl ANFHF &2l 9 A}

Farm size* Totel ,
ltems <10,000 <30,000 >30,000 X Linear
p trend
N % N % N % N %
**Qutlet of eggs
merchant 89 848 76 784 34 630 199 77.7
grading & packaging center - - 3 31 4 7.4 7 27 ) )
large store 11 105 15 155 8 14.8 34 133
army & cooperative 5 4.8 3 31 8 14.8 16 6.3
Total 105 100.0 97 1000 54 1000 256 100.0
Frequency of eggs marketing
once per week 14 16.7 8 10.7 5 11.6 27 134 35.030
twice per week 45 53.6 31 41.3 13 30.2 89 4.1 p<0.0001
third to fourth per week 17 20.2 28 373 6 14.0 51 25.2 '
daily 8 9.5 8 10.7 19 442 35 17.3 <0.0001
Total 84 100.0 75 1000 43 1000 202 100.0
Transportation vehicles
refrigerated truck 1 12 5 6.5 2 47 8 39
tower truck 1 131 14 182 15 349 40 196 0012V -
cargo truck 72 857 58 75.3 26 60.5 156 76.5
Total 84 100.0 77 1000 43 1000 204 100.0

* Number of layer, ** Multiple response crosstabulation.
DFisher’s exact test.
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Table 6. Attitude of sanitary control according to farm size
Farm size* Total ) Li
inear
Items <10,000 <30,000 >30,000 X
p trend
N % N % N % N %
Visitors & vehicles
alowed to enter farm
yes 54 643 47 61.0 16 37.2 117 57.4 9.212 -
no 30 357 30 39.0 27 62.8 87 42.6
Total 84 100.0 77 100.0 43 100.0 204  100.0 0.010
Footbaths used
yes 25 298 20 26.0 20 46.5 65 31.9 5.651 )
no 59 70.2 57 74.0 23 535 139 68.1
Total 84 100.0 77 100.0 43  100.0 204 100.0 0.059
Vehicles disinfected before entry
yes 12 143 19 24.7 17 395 48 235 10.167 )
no 72 857 58 753 26 60.5 156 76.5
Total 84 100.0 77 100.0 43  100.0 204 100.0 0.006
Boots & clothes disinfected
before entry
yes 23 274 32 416 26 60.5 81 39.7 13.181 -
no 61 726 45 584 17 395 123 60.3
Total 84 100.0 77 100.0 43  100.0 204 100.0 0.001
Frequency of cleaning of
poultry house
over third per week 11 131 34 442 24 55.8 69 338
once to twice per week 18 214 21 27.3 7 16.3 46 226 <0.0001Y p<0.0001
irregular 47  56.0 19 24.7 12 27.9 78 38.2
no 8 9.5 3 3.9 - - 11 54
Total 84 100.0 77 100.0 43 100.0 204  100.0
Frequency of disinfection of
poultry house
over third per week 5 6.0 12 15.6 10 233 27 13.2
twice per week 8 9.5 18 234 7 16.3 33 16.1 <0.0001
once per week 19 226 23 299 11 25.6 53 26.0 23.605 P<V
irregular 48 571 23 299 15 34.9 86 422
no 4 4.8 1 1.3 - - 5 25 0.003
Total 84 100.0 77 100.0 43  100.0 204 100.0
Frequency of rodent & pest control
over once per month 20 238 16 20.8 10 238 46 22.7
twice per year 24 286 21 273 8 19.0 53 26.1 -0.448
irregular 38 452 39 506 22 524 99 488 08060 P
no 2 24 1 1.3 2 4.8 5 25
Total 84 100.0 77 100.0 42 100.0 203  100.0
Handling of dead chicken
burying 10 120 16 208 6 14.3 32 15.8
incineration 9 108 16 20.8 14 333 39 19.3 0.0079 R
refuse treatment 16 193 17 22.1 11 26.2 44 218 .
use for dog feed 48 578 28 364 11 26.2 87 431
Total 83 100.0 77 100.0 42 100.0 202  100.0
Handling interval of dead chicken
daily 53 631 47 61.0 28 66.7 128 63.1
2~3 days 23 274 19 24.7 13 31.0 55 271 1)
over 5 days 3 36 11 143 1 24 15 74 00297 p=0186
irregular 5 6.0 - - - - 5 25
Total 84 100.0 77 100.0 42 100.0 203 100.0
Vaccination before chick purchase
yes 83 988 71 92.2 41 95.3 195 95.6 0.0979 R
no 1 12 6 7.8 2 47 9 4.4 :
Total 84 100.0 77 100.0 43 100.0 204  100.0
Vaccine program
yes 92.9 72 97.3 95.2 190 95.0 0.443Y R

78 40
no 6 7.1 2 2.7 2 4.8 10 5.0
Total 84 100.0 74 100.0 42 100.0 200  100.0

* Number of layer, YFisher's exact test.
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Table 7. Control points of layer houses

Hazards Control points Preventative measures Results References
. ., *Vaccination ofrom S enteritidis negative breeder flockssVaccination : 95.6%
Purchasing of chick «Assorting and flocking «from biosecurity companies «Vaccine program : 95.0% [39],[43].[54]
. *Sanitize water «Aerobes: <1072 cfu/ml
Ccin\,tva;énanon of  .Weter source *Maintain water systems properly «Coliform: <10*2 cfu/ml Hg”gg
ewater systems oWater test *Close abandoned well *No water test: 42.0% (7 4]’ [80],
¥ Prevent influx of contaminated water ~ «Ground water: 98.0% '
«Contamination of feed
Insects & _ i ) - Aerobes. <10°Scfulg
Rodents eEradication of vermins *Control of insects and rodents - Coliform: <10° cfulg [44],168],[77]
- Salmonella spp.: -/32
Feed Drinker  ePutrid & wet feed Daily check of drinkers " [15]
eSalmonella free feed [11],[50],[56],
Feed «Salmonella free feed eUse of pellet, crumble, organic acid, " [58],[59],[60]
polysaccharide, competitive exclusion etc. [70],[71],[87]
Floor . - «Aerobes : <10°%fu/cm®  [39],[42],
& wal *Clean & disinfect *Clean and disinfect «Coliform : <10°cfuen?  [57],[84]
«Visitors & vehicles not
- . . . alowance: 42.6%
e AT e SGbesmny amire ol Sion (40T
«Suits disinfected before '
entry: 39.7%
. ) . Redtrict al vehicles entering and leaving fam
Vet |G outside +Vehicles +Vehidesdisrfectedbefore |1 1 o
«Disinfection of vehicles - wash(clean & disinfect) entry: 23.5% LR
- monitor disinfectant bath
«Frequency of cleaning &
Clean  Dust «Clean and disinfect +Diminish the dust amount disinfecting(over once a [14],[41],[81]
and week): 55.3~56.4%
disinfect beg  *Daly handling Dl henin «Use for dog feed: 431%
poultry chicken burying, incineration, render-.H iyenic di 9 sal eHandling interval (daily) [74],[84]
house ing, refuse treatment, etc va spo 1 63.1%
Insects . «Control of vermins
G ol ok Sein i e preonct (oOLE Pt el (9143
rodents invasion) e '
eLayer manure
Aerobes: <10°cfu/g,
Coliform: <10%fulg
Salmonella spp.
Layer «Clean and disinfect Hvaien . (S enteritidis): 1/32
manure (over once a week) Hygienic handling of manure «Manure removal [49],[61],[84]

Natural drying: 24.1%,
Drying room

: 28.1%,
Fermentation: 28.6%
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Table 7. Continued

Hazards Control points Preventative measures Results References
«Dirty, cracked and soft ~ eClean & disinfect of egyg ~ eAerobes. <10*5cfu/em?
. shelled egg collection belt [55],[60],[78],
Bog collecting belt |~y of collecting belt  «Frequent gathering «Coliform: <10 3cfucm?  [79],[84]
Egg (over twice a day)
gathering *Use of disposable glove
. after washing - "
Staffs and equ'pmentS-Disjnfect of gathering *Wash & disinfect [76],[84]
equipments
«Clean and disinfect at . «Aerobes: <10°fu/cm?
Workroom end-of job *Clean & disinfect «Coliform: <10%cfu/cm? [39].[84]
«Clean and disinfect at . «Aerobes. <10*5cfulem®  [55],[60],
Bgg grader end-of job *Clean & disinfect «Coliform: <10 3cfucr?  [84] (6]
eConcentration of Sodium Over 150 ppm
Egg hypochlorite
grading, *Regular exchange «Every 2 hours
cleaning of washing water [51,(38].[51]
and . Washing water » Temperature of washing watere At least 10°C and at most  «No wash egg: 91.0% [5ﬁi [Mi [SGi
packing (43~56°C) 28°C higher than egg =
temperature
*Drying after washing *Grading & washing
immediately of abnormal egg
) eUse of fiber flats or cases
Egg tr eUse of disposable tr *Reuse of tray: 50.0% 38
gg ray P &y (egg tray) ay 0 [38]
+«Monitor temperature and draft
Holding room » Temperature of holding room (avoid sunlight and cool «Cooling room: 5.4% [38],[51],[84]
temperature.)
»Separated holding & loading «Frequency of egg
Egg marketing of eggs *Selling - over twice aweek  marketing [38],[73]
eFirst-in first-out (over twice aweek): 86.6%
+Dirty egg(shell)
Aerobes: <10°cfu/ml
Coliform: <10%fu/ml
Holdi Salmonella spp.: 1/34
olding ! «Cracked egg(content
and oCracI_<ed egg _ *Daily chgck - (management Aerobesegg(()“ of ulml) [32],[46],[51],
marketingEgg shell and content refrlge‘ratlon, daily of gathgrmg, poultry house Coliform: <102cfu/ml [55],[65],[73],
marketing and equipments) «Sdlling of- (_:rack od eggs: [75],[78],[79],
*Gathering over twice a day «Frequent egg gathering 77.0% [82],[84]
Selling frequency(daily)
1 22.9%
«Freguency of gathering
(over twice a day): 43.6%
«Confirmed operating . ’
Temperature of refrigerator Ié?g:;ogi;i?gtean d e Transportation vehicle [43],[73]
of vehicles +Check temperature tem ! ature control) (refrigerated truck): 3.9% ’
(below 15°C) per
& 7H o2 AAjehe 97T 2H) 56.4%, 55.3%6°19) o] ZEA WAz 7} vl FHoks ASE UEk
ou}, AALY Hash 25 FHL VT SME COPE ok B ABF} 4P ASZE Yo} HulFt SR
FH Bl TR oE R A E S enteritidis 3] A F AEE AX|EooF Fp F 233 AKRS
ol ol FQuTHE FR3} (39, 28 sojof ). a50kE F7)H o WA b
ol LA FUE AAs] st AAlshe A A 288 el 2 7ksAde] 7l wEeltt [74,
e 574-765%2] wAOA AE AAeA B 77 HE B 27 g, AdY, ERRE 57
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Me AAA7I1BAHo] Adste Aoz deiA 9l
[74), AAHAIS) ekt 2148 Hele §Eed ¢ 2
WATe] o fslA wS- a3 AR S1%
I AATH

2 ZARIA "olg] YAl o HE Ao
e giAZ Z A7 Yo}, 3] 44%9]
el Az AT Tl A =
ccrPz #eElsla glom, 5 )34 S enteritidise] &
Arte} H-314) S enteritidis} Qlthe SHA 2
2 ok wEhA A Tl Welelg T
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Ho2 dAs Ael7} o] FoAof slzlrH29, 39, 43,
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