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Abstract

This study was conducted to examine the effect of HACCP implementation on the cost of medicine use, antibiotic utiliza-

tion, and productivity of swine in Korea. Data were collected from forty-five swine farms before and after implementation

of a HACCP system. The cost of medicine used, the number of different antibiotics used and the number of feeds containing

antibiotic supplements added at the feed company tended to be lower (p>0.05) after HACCP implementation. Additionally,

the number of feeds containing antibiotics supplemented at the farm was significantly lower after HACCP implementation

(p<0.05). Moreover, the number of piglets born per sow per year and pigs marketed per sow per year were higher after

HACCP implementation (22.0, 20.0) than before HACCP implementation (20.4, 18.9). These results suggest that imple-

mentation of HACCP systems on swine farms may provide beneficial effects such as reduction of medical expenses and

improved productivity, as well as increased safety of livestock products for consumers.
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Introduction

Many Asian countries including Korea are currently

utilizing more intensive livestock operation systems com-

pared to western countries, especially in the swine indus-

try, to improve their productivity within a limited area of

land (Kim et al., 2005). However, intensive livestock sys-

tems have created problems such as reduced immune

function and poor disease control of pigs (Song et al.,

2006). For these reasons, producers have started to sup-

plement diets of swine with high amounts of antibiotics.

Antibiotics have been used as therapeutic agents, as

growth promoters and for increasing the efficiency of

feed usage (Chinabut and Puttinaowarat, 2005). Antibi-

otic supplementation in swine diets improved the rate of

growth from 4.2% to 16.4% and feed efficiency from

2.2% to 6.9% as well as controlling disease (Hays, 1991).

For this reason, antibiotics have been constantly used in

pig production since their first introduction into feeding

programs in 1950 (Hays, 1991). There can be no doubt

that antibiotics continue to provide substantial economic

benefits to pig producers. In recent years, however, anti-

biotic supplementation in animal feeds has resulted in

bacteria developing resistance to the antibiotics. Further-

more, antibiotic residues which are hazardous to human

health have been found in animal products (Rhodes et al.,

2000; Suh and Song, 2006).

In Korea, the safety of livestock products has become a

major issue of concern. In several countries, including

Korea, hazard analysis critical control point (HACCP)

systems have been introduced with regard to product

hygiene and safety (Codex Alimentarius Commission,

2001). This has meant that the livestock market has

moved towards demanding higher safety food products

“from farm to table”.

The HACCP system was implemented on swine farms

in 2006, cattle farms (dairy and beef) in 2007 and poultry

farms (broilers and laying hens) in 2008 (Ministry of

Food, Agriculture, Forestry and Fisheries, 2006, 2007a,

2007b, 2008a, 2008b).

HACCP was originally developed in the 1960s to

ensure safe food for astronauts and to provide a specific

and systematic approach to food quality control by allow-

ing identification of hazards and the points at which they

can be controlled (Codex Alimentarius Commission,

2001). Therefore, by implementing the HACCP system,

prevention or exclusion of antibiotic residues in animal
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products is possible. Additionally, this may lead to

reduced usage of antibiotics in feeds.

The aim of this study was to examine the effects of

implementing a HACCP system on antibiotics utilization

and productivity on swine in Korea. 

Materials and Methods

Swine farms and data collection

Changes in the rate of medicine utilization and number

of antibiotics were examined in swine farms following

implementation of HACCP system. Data were collected

by visiting 45 randomly selected swine farms. For each

farm, the following data were obtained: monthly ex-

penses for medicine (MEM/per head), number of differ-

ent type of antibiotics used (NDAU), number of antibiot-

ics in feed added at the feed company (NAFC), number

of antibiotics in feed added at the at the swine farm

(NASF), piglets born per sow per year (PSY) and pigs

marketed per sow per year (MSY), based on diary records

provided at the farms for over ten months. All items were

compared before and after HACCP system implementa-

tion.

Statistical analysis

Mean values before and after HACCP implementation

were compared by the t-test procedure in the SAS pack-

age (SAS, 2002).

Results and Discussion

Fig. 1 provides the change of MEM between control

and treatment in swine farms. The average MEM in treat-

ment was 7,670 won/per head and that in control was

9,280 won/per head. These suggested that non-HACCP

system implemented swine farms tended to spend more

money for medicine utilization than HACCP system

ones. NDAU of HACCP system implemented swine farm

tended to decrease compare to non-HACCP system

implemented farm (Fig. 2). Without significant, NAFC

was changed when comparing between control and treat-

ment in swine farms (Fig. 3). Treatment (0.51) of NAFC

was tended to lower than that of control (1.06, p>0.05).

NASF was also compared between control and treatment

(Fig. 4). NASF of treatment was significantly decreased

when comparing to control (p<0.05). When HACCP sys-

tem was implemented in swine, PSY in treatment were

increased when comparing to control (Fig. 5). Without

significant, MSY also tended to increase in treatment

Fig. 1. Monthly expenses for medicine (MEM; Korean won

per head) before (Control) and after (Treatment)

HACCP system implementation on swine farms in

Korea.

Fig. 2. Number of different type of antibiotics used (NDAU)

before (Control) and after (Treatment) HACCP sys-

tem implementation on swine farms in Korea.

Fig. 3. Number of antibiotics in feed supplemented at the

feed company (NAFC) before (Control) and after

(Treatment) HACCP system implementation on swine

farms in Korea.
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when comparing to control (Fig. 6). Averaged MSY in

treatment was 20.03/year, which was higher than control

(18.15/year). 

Antibiotics have been used in the swine industry for

over 50 years, mainly to increase productivity. The prac-

tice of feeding antibiotics became an integral part of

nutritional strategies for all farm animals (Chikwendu et

al., 2008; Chinabut and Puttinaowarat, 2005). However,

there is growing concern that the wide use of antibiotics

in livestock feed is giving rise to an increasing number of

antibiotic-resistant pathogens in addition to presenting

antibiotic residues in animal products (Chee-Sanford,

2001; Dowson et al., 1994; Hunter et al., 1992; Summers,

2002). This study showed a significant reduction of anti-

biotics usage after swine farms implemented HACCP

systems (Fig. 4). In Korea, the HACCP system at the

farm level combines a prerequisite program and HACCP

management. The prerequisite program includes bio-secu-

rity management, farm facility management, farm sanita-

tion management, feed, animal medicine and drinking

water management, disease management and carry in and

shipment management (Ministry of Food, Agriculture,

Forestry and Fisheries, 2008c). The HACCP principle of

the on-farm HACCP system in Korea totally follows the

CODEX recommendation that consists of five prepara-

tion steps (assemble HACCP team, describe product,

identify intended use, construct flow diagram and on-site

conformation of flow diagram) and seven principles of

HACCP system (conduct a hazard analysis, determine the

critical control point, establish critical limits, establish a

system to monitor control of the CCP, establish corrective

action to be taken when monitoring indicates that a par-

ticular CCP is not under control, establish procedures for

verification to confirm that the HACCP system is work-

ing effectively and establish documentation concerning

all procedures and records appropriate to these principles

and application) (Codex Alimentarius Commission, 2001).

Therefore, the HACCP principles applied on farm and in

food processing are the same.

Antibiotic administration is normally selected as a crit-

ical control point (CCP) in the HACCP system imple-

mented on swine farms in Korea (Ministry of Food,

Agriculture, Forestry and Fisheries, 2008c). When a pig

is given an antibiotic by injection or through feed supple-

mentation, the pig must not be shipped until the antibiotic

residual time has elapsed according to the CCP of the

HACCP system (Ministry of Food, Agriculture, Forestry

and Fisheries, 2008c). In particular, feed, animal medi-

Fig. 4. Number of antibiotics in feed supplemented at the

swine farm (NASF) before (Control) and after (Treat-

ment) HACCP system implementation on swine farms

in Korea.

Fig. 5. Number of piglets per sow per year (PSY) before

(Control) and after (Treatment) HACCP system

implementation on swine farms in Korea.

Fig. 6. Pigs marketed per sow per year (MSY) before (Con-

trol) and after (Treatment) HACCP system implemen-

tation on swine farms in Korea.
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cine and drinking water management section in the pre-

requisite program of HACCP system provides additional

support for controlling and decreasing medicine use for

swine. Therefore, when a HACCP system is implemented

on swine farms, a reduction of medical usage such as

antibiotics and the shipment of pig after the antibiotic

residual time has elapsed, is expected. 

HACCP implementation on a swine farm might affect

PSY and MSY (Fig. 5 and Fig. 6). The average PSY and

MSY in Korea is quite low compared to western coun-

tries (Song et al., 2007). Farms having a low MSY and

PSY may be intensive swine operation systems which are

difficult for controlling disease (Song et al., 2006) or

odors (McGinn, 2001). The average MSY of a typical

swine farm in Korea was 16.4 in 2002 and 13.6 in 2006

(Song et al., 2007). However, in our previous study, the

average PSY and MSY of swine farms that implemented

a HACCP system were 22.27 and 19.25, respectively

(Nam et al., 2008), which was similar to results provided

in the current study. To increase PSY and MSY, disease

management and farm sanitation management might be

required.

In conclusion, implementation of HACCP system on

swine farms can be used to increase pork safety by reduc-

ing antibiotic utilization and keeping within the antibiotic

residual time frame when pigs are to be shipped. In addi-

tion, Further study required to investigate the rate of

microbial contamination, e.g. with Escherichia-coli and

Salmonella spp., before and after HACCP system-imple-

mentation on swine farms. 
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