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ABSTRACT

This research was carried out in the processing plant of canned mackerel in
tomato sauce, aiming to develop and implement the HACCP system and then to assess the
effectiveness of the system. The determination of the critical control point using decision tree
indicated 5 CCP i.e. metal detecting, filling, seaming, retorting and cooling. The effectiveness
indicators which related to food safety were designed and set up for the target. The datas were
collected 6 monthly before and after HACCP implementation. There were 15 indicators in 3
aspects, consisting of hygienic condition, food safety and management. It was found that the
indicators for GMP condition were met target of industrial specification and trend to increase
after implementation including of quality of raw material, hygiene of facilities contacted to food,
temperature of fish after steam box, quality of water and ice use in processing, residual chlorine
level in hand washing sink and foot washing pond, pest control and personnel hygiene. The
effectiveness for hygiene of facilities contacted to food was improved from 92.29% to 100% of
total inspection. Therefore, it was clearly shown that the case study factory obtained the suitable
hygienic condition. All critical control points were chosen as food safety indicators. The records
of real operation at all CCP were met the target, except metal contamination and can seam,
probably due to lack of worker’s skill and the error of seamer. Nevertheless, the case study
factory has corrected those nonconformities before further step in production. For management
indicator, there was no customer complaint during the study. The quality and safety of finished
products were conformed to the industrial specification and acceptable standard both before and
after HACCP implementation. It was also found that the satisfaction score of all internal

personnel were increased.
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Q.1 Do control preventative measure(s) exist?

v

Yes

|

No

v

Modify step, process or product

Is control at this step necessary

A

> Yes
for safety?
No Not a CCP » Stop
v
Q.2 Is this process step specifically designed to eliminate/ reduce the
Yes
likely occurrence of a hazard to an acceptable level?
v
No
v
Q.3 Could contamination with identified hazard(s) occur in excess of
acceptable level(s) or could these increase to unacceptable levels?
A 4 v
Yes No Not a CCP "\ Stop
v
Q.4 Will a subsequent step eliminate identified hazard(s) or
reduce likely occurrence to an acceptable level?
l v
Yes No > Critical Control Point
v
Not a CCP >

Figure 1. Decision Tree

Source : Codex(2003)
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Figure 2. Two dimension health risk assessment model

Source : FAO (1998)
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Table 1. Designed indicators for GMP condition

Indicator Target™* Record Form

1. Quality of raw material Pass 99 % - Quality of fish during cutting
(fish) during cutting and (FM-QA.053)
filling - Quality of fish filling

(FM-QA.053)

2. Hygiene of facilities Pass 95 % -Efficiency of cleanness
contacted to food (FM-QA.026/01)

3. Temperature of fish after Pass 99 % -Temperature of fish after
steam box steam box (FM-QA.042/03)

4. Quality of water and ice Pass 99 % -Quality of water and ice use
use in processing in processing (FM-QA.028/03)

5. Residual chlorine level in Pass 99 % -Quantity of residual chlorine
hand washing sink/ foot level in hand washing sink/
washing pond foot washing pond

(FM-QA.015/02)

6. Pest control Pass 95 % -Occurrence of pest
(FM-QA.033/01)

7. Personnel hygiene Pass 95 % -Efficiency of cleanness

(FM-QA.026/01)

* Target of case study factory specification
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Table 2. Designed indicators for food safety

Indicator Target™® Record Form

1. Metal contamination - 100 % efficiency of metal detector ~ -Efficiency of metal

detector (FM-QA.007)

- No contamination of metal - Metal contamination

fragment in fish before steam box detection (FM-PD.091)

- No customer complaint on metal -Customer complaint
contamination (FM-QA.024/01)
2. Fill weight Pass 100% -Fill weight

(FM-QA.006/03)

3. Can seam Pass 100% -Double seam
(FM-QA.008/06)

4. Retort condition Pass 100% -Retorting condition
(FM-QA.009/05)

5. Residual chlorine level in ~ Pass 100% -Cooling

cooling water (FM-QA.010/05)

* Target of case study factory specification
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Table 3. Designed indicators for management

Indicator Target Record Form
1. Customer complaint Can be managed on time - Customer complaint
management (FM-QA.024/01)
2. Quality of finished 100 % records of finished product - Quality of finished
product pass the incubation test product (FM-QA.014/01)
3. Personnel satisfaction Higher than before - Personnel satisfaction
questionnaire
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Table 4. GMP evaluated score for the production plant of canned mackerel in tomato sauce

Evaluated score

Section * Before ** After ***

C Se M N C Se M N
1. Design and Facilities 3 0 5 0 0 1 1 0
2. Machineries and Equipments 0 0 3 1 0 0 0 0
3. Chemicals and Packaging 0 0 1 0 0 0 0 0
4. Cleaning and Sanitation 0 0 0 0 0 0 0 0
5. Hygienic Facilities 0 0 1 0 0 0 0 0
6. Personnel 0 0 2 0 0 0 0 0
7. Control of Production Process 3 0 0 0 0 0 0 0
Total 6 0 12 1 0 1 1 0

* Department of Fisheries (2004)
**  Evaluated by representative of the case study factory

**%  Evaluated by officers from Fish Inspection and Quality Control Division of Songkhla
2. MIN@UITZUY HACCP

@ 4 @ a Jd v
NITNAUITEVY HACCP Lﬁ@ﬁlﬁ!ﬂ@ﬂﬂél’tlxiﬂ‘Ull1@]5§1Hi$ﬂﬂ’)&ﬂ51$ﬁﬂu@518
uaziyvﬁﬂqﬁﬁéfmmmumu%’aﬁmumm Codex Alimentarius Commission 1504 Hazard
Analysis and Critical Control Point (HACCP) System and Guidelines for Its Application (Codex,
2003) d115unszUIUMIHAndauuanesa lugeauzomaussgnszilosunalseaiu
AR 9 = @ dy
NIAANEIUIZNOUAIYI1aZIDYA Al
4
2.1 Yoyariiosdulumswaunszuy HACCP
AR 9 o :1’ ) Y
Ti\N"I‘Llﬂiﬂlﬁﬂy”lllﬂilﬂﬁﬂﬂmg‘ﬂ”lﬂ”lu (HACCP Team) ﬂi%ﬂ@ﬂﬂ?ﬂuﬂﬂ”lﬂi
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Table 5. Product description and intended use for canned mackerel in tomato sauce

Topic Detail

1. Product name (s) Canned mackerel in tomato sauce

2. Sources of raw material Gulf of Thailand, Andaman sea and import from

Indonesia

3. Important characteristic of Canned mackerel in tomato sauce , sterilize with
end product retort, pH=5.0 - 6.0, TSS.=10 — 12 Brix

4. How the product is to be used Ready to eat

5. Packaging Can size 202/200 x 308

6. Shelf life 3 years at ambient temperature

7. Where will it be sold Domestic and export to Vietnam and Japan

8. Labeling instruction Name of product, ingredient, net weight,

manufacturing place, manufacturing date, expire
date

9. Special distribution control - Handling to avoid can damage
- Distribution by clean and dry container

10. Intended use - All person

- People who are allergic to seafood should avoid
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Figure 3. Flow diagram of the production of canned mackerel in tomato sauce
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Table 6. HACCP plan of canned mackerel in tomato sauce production
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Monitoring
Step Hazard Critical Limit Corrective Action Recording Verification
What How Frequency Who
CCPI1- P- Metal - 100% of metal Efficiency Test pieces Every 1 hr Quality Follow work Efficiency of - Record review by
Metal fragment in detector performance | of metal assurance | instruction of metal detector quality assurance
detector | raw material detector worker efficiency of metal (FM-QA.031) supervisor everyday
detector - Calibrate metal
(WI-QA.007) detector by external
expert once /year
- No contamination of | Metal Metal Every lot of | Production | Follow work Contamination of | - Record review by
Fe@>25mm., fragment detector raw material | worker instruction of metal fragment production
Non-Fe @ > 3.0 mm. efficiency of metal at metal detector supervisor everyday
SS @ >5.0mm detector (FM-QA.091)
(WI-QA.007)
CCP2- B- Critical limit: Fill weight | digital Every 30 Quality Follow work - Fill weight - Record review by
Filling C.botulinum <145 g./can weighing minutes assurance | instruction fill weight (FM-QA.036) quality assurance
survival Operation limit : machine worker (WI-QA.015) supervisor everyday
because of <138 g./can - Calibrate weighing
under process machine by internal
lab every 6 months




Table 6. (Cont.)
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Monitoring
Step Hazard Critical Limit Corrective Action Recording Verification
What How Frequency Who
CCP3- B:Pathogenic | No defected seam Double Visual check | 18cans/seamer | Quality Follow work - Can seam -Record review by
Can bateria due to seam /every 15 assurance | instruction of can (FM-QA.008) quality assurance
seaming | seam minutes worker seam (WI-QA.003) supervisor everyday
leakage -Calibrate
Tear down 6cans/seamer )
micrometer
/every 2 hours .
by internal lab every
6 months
CCP4- B:C.botulinum | Retorting Retorting MIG Every 10 Quality
Retorting | survival temperature temperature | thermometer | minutes in assurance
because of >121°C each lot worker
Record review
under process Follow work
by quality
. : . - . instruction of
Retorting Time Retorting Digital clock | Every lot Production > > Thermograph > ASSUraAnce
50 minutes time and worker retorting .
supervisor
(WI-QA.011)
thermograph and everyday
Quality
assurance
worker




Table 6. (Cont.)
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Monitoring
Step Hazard Critical Limit Corrective Action Recording Verification
What How Frequency Who
CCP4- - Retorting delay Delay time | Digital clock | Every lot Quality
Retorting time< 90 minute assurance
(Cont.) worker
. Record
. . - Daily
- Initial Temperature Core -Thermometer | Every lot Quality Follow work review
0 retorting
>35°C temperature assurance instruction of by quality
forod " record
of product worker retorting assurance
; (FM-PD.013)
before (WI-QA.011) ) supervisor
. - Retorting
retorting everyday
check
- Come Up time Come Up | Digital clock | Every lot Quality (FM-QA.009)
« Retort 14” >14 Time assurance
Minutes worker
* Retort 217> 17
minutes
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Table 6 (Cont.)
Monitoring
Step Hazard Critical Limit Corrective Action Recording Verification
What How Frequency Who

CCP5- Recontamination | Residual chlorine Residual Test kit Every lot Quality Follow work Cooling check -Record review by

Cooling | from pathogenic | level in cooling chlorine assurance | instruction of retorting | (FM-QA.010) quality assurance
bacteria by water more than level in worker (WI-QA.011) supervisor everyday
expansion of 0.5 ppm cooling -Monthly lab control
double seam water of water quality by

internal lab
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Table 7. Effectiveness of HACCP implementation for hygienic condition indicator

Effectiveness (%)

Indicator Target* (Actual value)

Before After

1. Quality of raw material (fish)

1.1 Quality of fish during cutting } 99.15 99.85
Pass 99 %
1.2 Quality of fish during filling 99.96 99.95
2. Hygiene of facilities contacted
to food
2.1 Microbial quantity of Pass 95 % 92.19 100
facilities contacted to food TPC of facilities contacted to food
< 1x10” cfw25 inch’ 0.19x10)  (005x10")
3. Temperature of fish after Pass 99 % 100 100
steam box ( core temperature of fish >73°C ) (80.40) (80.29)
4. Quality of water and ice use in Pass 99 % 92.59 95.26

processing
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Table 7. (Cont.)

Effectiveness (%)

Indicator Target* (Actual value)
Before After
5. Residual chlorine level in hand Pass 99 % 100 100

washing sink/ foot washing

pond

5.1 Chlorine level in hand washing sink 50 ppm 50 ppm 50 ppm

5.2 Chlorine level in foot washingpond 200 ppm 200 ppm 200 ppm
6. Pest control Pass 95 % 99.19 99.05

7. Personal Hygiene
7.1 TPC of worker’s hands Pass 95 % 98.35 100

< 1x10’ cfivhands 0.06x10°)  (0.03x10°)

* Target of case study factory specification
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Table 8. Defect of raw material (fish) during cutting before and after HACCP implementation

% of total defect

Defect of raw material (fish) Before After

(251 out 0f 29,590) (21 out of 14,400)

- Residual intestines after cutting 0.72 0
- Parasite 26.81 4.76
- Piece of wood 0.36 0
- Abnormal smell 30.80 19.05
- Shorter than industrial specification 9.42 4.76
- Longer than industrial specification 31.88 71.43
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Table 9. Defect of raw material during filling before and after HACCP implementation

% of total defect

Defect of raw material (fish) Before After

(26 out of 71,430) (11 out 0f 20,210)

- Parasite 15.38 0
- Piece of rope 7.69 0
- Abnormal smell 73.08 100
- Longer than industrial specification 3.85 0
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Table 10. Occurrence of pest

% of total defect

Occurrence of pest Before After

(16 out of 1,964) (19 out 0f 2,004)

- Fly higher than control value* 43.75 47.37
- Rat higher than control value* 50 52.63
- Termite higher than control value* 6.25 0

* Control value of case study factory specification
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Table 11. Effectiveness of HACCP implementation for food safety indicator

Effectiveness (%)

Indicator Target (Actual value)
Before After
1. Metal contamination - 100 % efficiency of metal detector 100 99.96
- No contamination of metal 99.38 99.59

fragment in fish before steam box

- No customer complaint on metal 1 time No
contamination complaint
2. Fill weight Pass 100 % 100 100
(Operation limit : 115-125 g/can) (120. 84) (120. 12)
3. Can seam Pass 100 % 99.78 99.77
4. Retort condition Pass 100 % 100 100
5. Residual chlorine level in Pass 100 % 100 100

cooling water (Residual chlorine level : 0.5-2.0 ppm) (1.04ppm)  (1.03 ppm)
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Table 12. Defect of can seam

% of total defect

Issue Before After

(652 out 0f 301,530) (288 out of 123,510)

- Seam Thickness 0.77 0.70
- Body Hook 71.93 88.50
- Cover Hook 15.34 6.97
- Actual overlap 1.53 0.35
- % overlap value 9.66 2.97
- Can free Space 6.25 0.70
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Table 13. Effectiveness of HACCP implementation for management indicator

Effectiveness (%)

Indicator Target (Actual value)
Before After
1. Complaint management Can be managed on time 100 100
2. Quality of finished product 100 % of finished product pass 100 100

incubation test

3. Personnel satisfaction Higher than before 65.67 82.29
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Table 14. Level of customer satisfaction score

% satisfaction score

Level of worker

Before After
- Low level worker 70.15 85.12
- Medium level worker 73.16 82.05

- High level worker 53.71 82.29
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