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Abstract

This research was aimed to develop a small slaughterhouse to be a small international
standard slaughterhouse and to generate a slaughterhouse model for producing of 20-25 pigs
carcasses per hour or of 120 carcasses per day. The model would be consisted of slaughterhouse
plant, including specifications of area used, building diagram and it's structure, and practice
section for slaughtering process and sanitation equipment layout. All slaughterhouse management
in this model would focus on following points: suitable for Thailand, could be used to produce
high quality and safety meat, equipment and instrument should make in the country, wastewater

was suitable treated. GMP system and HACCP system were used in the model and their manuals

were also produced.

MT 9999 slaughterhouse at Udontane Province was selected to be a small scale of
slaughterhouse sample for this research, where had a maximum capacity for 20-25 heads per hour
under an area of 8 Rai. The business was run from 10 P.M. to 6 A.M. This study was setting up in
March 2004 to January 2005, which was divided into 5 steps following as:

Step I: A model of a small standard slaughterhouse was generated. The building structure
especially strength of the structure was evaluated. The suitable of material and factory plant,
which concering for criteria of Department of Livestock, Ministry of Agriculture and that of
Codex standard were considerate. Both imported and inland making machines, Electrical stunning
machine and scalding and dehairing machine, were compared each either. Production process
management from farm to pork was studied. All data was analyzed and process of slaughtering
was detailed.

Step II: HACCP was applied to use in the slaughterhouse. Start from evaluation of
efficiency of GMP system in the model and GMP manual was created. Furthermore,
contamination of pathogen in the house was also studied, and the critical points, biological
chemical and physical, in the slaughtering process were analyzed. The HACCP-system was
reported.

Step I1II: Production cost of a chilled carcass was calculated.

Step IV: Two styles of carcass cuttings, hot boning and cold boning, were compared in
term of work efficiency, physical and microbial of pork quality.

Step V: Wastewater treat method for the small slaughterhouse was studied.



The study was resulted as following:

A blueprint of the small slaughterhouse model with capacity of 20-25 carcasses per hour
or 120 carcasses per hour was designed. The maximum capacity could be extend to be 200
carcasses per hour by adding scalding and dehairing machine, over real system, and extend the
chilling room. The inland of electrical stunning machine and of combining dehairing machine

could be used as replacement imported machines with no effective to meat quality.

The plant layout and the construction materials of the slaughterhouse template complied
with the GMP Regulation of Department of Livestock, Ministry of Agriculture and Codex
Standard even the structure of the factory was modified from the original blueprint, but it was
strong and practical for the processing. It has been applied as a new blueprint template of the
standard small-scale slaughterhouse for public use. To assess the GMP efficiency, the microbial
evaluation of total bacterial count, Coliforms and E. coli were evaluated on contamination of
utensils, scalding water and carcasses. The major sources of microbial contamination were
scalding water, carcass spray water and the ruptured intestinal contents. Salmonella spp. and
Listeria monocytogenes were undetectable on 50 carcass surfaces while E. coli O157:H7 were
detectable. However, the risk of E. coli 0157:H7 contamination would be 60% from the ruptured
intestines. The HACCP system was implemented in the slaughter process which four steps were
determined to be Critical Control Points (CCPs); ante-mortem inspection, scalding, evisceration

7

and post-mortem inspection.

The result of post slaughtering process management was indicated that: There was no
significant difference for physical meat quality trait studied between the hot boning and cold
boning cuttings. However, for the microbial study, it was showed that the amount of total
microbial of cold boning meat was less than that of hot boning. For the trait of work efficiency,

the hot boning workers had used the time for carcass cutting less than those of the cold boning.

For the trait of cost production of chilled carcass, it was indicated that: To setting up a
small standard slaughterhouse with 120 carcasses per hour, it had to pay 18.47 % for fixed cost

and 81.53 % for variable cost and the cost to produced a chilled carcass was about 155.05 Baht.

The parameters of wastewater, such as pH, BOD;, COD, SS and TKN from the sample

slaughterhouse were lower than the recommendation standards.
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Lﬁyaﬂqu 2 0 - 0 - 0 -
sanua 219 3 14 6 2.7 7 32

V 3
* 1 degrewunsdudieuveuie Samonella spp. MQE Yersinia spp.

3 ¥
* womsUuilouveade S. derby

L4 ¥ 14
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11 : Sammarco et al (1997)
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T-test p=0.003 | p=0.00 | p=0.001 NS NS NS NS
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3 - Sasitorn et al (1993)
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fian U YR HBZAME (2540)
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o a i ° . = 3 u’:
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A13139 1.6 1eAaA1 log Y09 Total Aerobic Bacteriall, Coliforms 11ag E. coli yuRgUnsalnTealienly

a {1 ° s/
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Sample type Number of samples Log Total numbers
Aerobes Coliforms E. coli
Water on conveyor 12 5.20 3.45 ND
Conveyor belt guards 12 7.21 6.85. 5.02
Motor housing 20 7.62 5.85 441
Belt drive guards 20 8.01 7.33 6.04
Conveyor belt rollers 25 8.29 7.87 5.10
Steel mesh gloves 25 8.90 5.51 4.30
Rubber gloves 25 2.43 1.11 0.90

31 : Gill et al. (1999)
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4 [ P ¥ ar
2. MINTIABUANULYWTIVD1AT9519 Wi Tasanaen heenn Insanaani
@ ™ pr Yo a @ @ PR
maaauasgluuuvesingadn Truss (T1) TeldhinmsInszdmugdiunvelnsedn Truss Afins
[ 9 o a o [T N~4 1 A s £ I '
NBTINTY WamsmszHuandliiud oo Tnseadedanaraluguunves Space Frame

E4
fennsasuihmdpussynldauld
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b [l
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B
WMHNUSINAILL - 30 kg/m2
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o @ ~ L a o A 1 9) @ ] Vc‘;
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1031241 las 1151053 STAAD Pro. Demo lanagnseas
DONLULLATATIVABU LA
Member 1-4-15-11-5
A =C/fs =3259/(0.5x2500)=2.607 cm2

Use C 150 x 50 x 20 x 2.3 mm. (A = 6.332 cm2) . 1Y

Member 6
A =C/fs =822/(0.5x2500) =0.658 cm2

Use C 150 x 50 x 20 x 2.3 mm. (A =6.332 cm2) N1

Member 16
A =C/fs =849/(0.5x2500) =0.679 cm2

Use L 50 x 50 x 2.3 mm. (A = 2.13 cm2) N1U

Member 8

A =T/0.6fy =796 /(0.6 x 2500)= 0.531 cm2
Use L 50x 50x 2.3 mm. (A =2.13 cm2) OK
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Member 12

A =T/0.6fy =205/ (0.6 x 2500)= 0.1367 cm2
Use Rod Dia.16 mm. (A = 2.01 cm2) N1H
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UWYINUATU B2 31DN1TAUATIEUNUI AU B2 fﬂiﬂiﬂiUU?ﬁuﬂUSiﬂﬂlﬁﬂﬂinﬂiYJLL‘U'JULLaZ

wau a.era. 14

2. mu%’amﬁamua:inumuqﬂi (Beam)

Y v
e A o J

iy unwmzmmimaﬁ%’w

v

LY

1nin a1y 240 kg/m

o

LY 1

wndn meunas aea ludouty 240 kgm2
Y

HWIMUN TTULYIUGNT + §NT 300 kg/m

a o ' T J ar
1INMIUNT1E 1ao 1151153 STAAD Pro. Demot/s1ng) 31 anulifin Tumudd Az aeaie 2804 kgm

Y =] a
@@ﬂLLUUHﬁgﬂﬁjﬂﬁ@UWﬁqﬂﬂLﬂaﬂLﬁﬁu

Asreq 3.63 cm?2

1l

As use 6.28 cm2 (2 DB 20 mm.) A1 B2 U

Inseadegus nuazia e luemsodssifiudnyazveslnssadrefineaianseld
2 Y a ' 9 a & a 'd L= [ =
O NDINVLUVNOATIUAN FIVINAATIZANU TANuA s uieane

by

A - { a =2 = A T ATy o
W LAY (Slab on ground) 39 liBiTlgyvGesnisSuhminussya

3. 481 (Column)

ks )
hviannsziae Iaseadis

v
o

Wnin 1o 400 kg
simirin NN 5000 kg
yhvsin MmN LY 6500 kg
TL = 400 + 5000 + 6500 = 11900 kg
MSPDNULY
Use : C2 25cmx25cm

Massunthdaveua lasnounsa =23.91 Tons > 11.90 Tons R



o &
Moanegyd 4 DB 20 mm.

1/ RB 6 mm @ 0.20 m.

4.. 374379 (Footing)
uy W A ° 1 Y
irunnseiine lasaasne
by
WINUN 0L 11900 kg

v
W 3N 870 kg

Total Load = 870 + 11900 = 12770 kg

Bearing Capacity UBIAU 10 Tons/m2

DALY

Use : Fl 1.20 m x 1.20 m Thick 0.25 m.

Af = 1.44 m2

Pall = 10 T/m2 x 1.44 = 14400kg > 12770 kg
Check Shear
A iraveLiEId) = 0475m.
ATt Rapunching = 044m.
mmﬂmfﬁuiaugﬂﬁszﬂzdfzmﬂﬁmm = 176m.
UsUROULULAIUAINS =3088 kg
HIuRIUABUNTALLUAINN I ~8871 kg > 3088 kg
USURNOUNZY =11252 kg
LI UNOUADUNIAN Y =23778 kg > 11252 kg
Steel Design

Asreq = 5.13 cm?2

Asuse = 7.90 cm2 (7DB 12 mm.- 2 %u)

¥

5. AUVUAY (Slab on ground)

DOALUY
Use :SGl  Thick 0.12 m.
As temp = 1.10 cm2

Asuse = 1.13 cm2 (RB 6 mm.@0.25)
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