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20,000 ppm calcium hypochlorite & 0 & AbF& 7]
< HAOEITH11-13). MANLE EXEH AFS
Hall A= e A 2= sodium -2 calcium

hypochlorite, hydrogen peroxide, chlorine dioxide,
ethanol, oxonated water, acidified sodium chlorite,
organic acid/hypochlorite?} gaseous acetic acid”} )=}
(14-16).
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Figure 1. Process step flow for sprout production.
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Table 1. Hazard analysis of sprout production

AfsERH A2 HACCP e A 8 7H%‘“1

Hazard analysis

No. Process Hazard(s} Origins ; — Hazard Control measures
severity | likelihood
-Contamination by
Pathogenic birds, rodents or -Bird, rotent and insect
bacteria such as |insects control program
E. coli -High microbial -Selection of suppliers of
O157:H7, loading High High | Hazard |good quality seed
Salmonella, L. |-Presence of -Microbial tests on dried
monocytogenes, |pathogens on seeds seeds
) B. cereus -Contamination by -Discard seed
1 Raw materials: pesticides
Dried seeds
. . -Pesticides used No .
A, emicals . i -Inspect
grichemicals during seed crop Medium Low Hazard |"spection
Foreign matter
such as soil, . . ..
metal fragments, —Cor}tarnlnatlon by Low High No —Inspfacnon, sieving and
) - foreign matter Hazard |washing
broken glass,
hair et al.
Pathogenic .
bacteria such as |-Bacterial growth “Dry storage/H qmldtty
; control and moisture
E. coli due to damp No |[control in seeds
2 | Seed storage 0O157:H7, storage conditions High Low )
. hazard |-Clean storage
Salmonella, L. |-Contamination by .
. environment
monocytogenes, |dirt
B. cereus
Pathogenic ;Sr(rm;hl()f surface -Surface
bacteria such as| o o0A decontamination of seeds
. contanunation .
Pre-germination E coli -Contamination “Cleaning and
3 sonk O157:H7, frém dirty soakin High High Hazard |disinfecting of recycled
Salmonella, L. Oty soaxing soaking containers
containers .. .
monocytogenes, . -Disinfection  of water
-Contamination
B. cereus . supply
from water supply
High microbial
level h i .
evel, p ANOZENIC| - tamination from -Cleaning and
bacteria such as | .. A .. :
E coli dirty germination disinfecting of recycled
4 Germination 61 57'H7 containers High High Hazard |germination containers
o -Contamination from -Disinfection of water
Saimonella, L. water suoply suppl
monocytogenes, SUPPLY PPy
B. cereus
High microbial
level, -Excessive microbial -Use of disinfected
pathogenic proliferation irrigation water
bacteria such as {-Contamination -Cleaning and
5 Growth E. coli from dirty growth High High | Hazard |disinfecting of recycled
O157:H7, containers growth containers
Salmonella, L. |-Contamination -Disinfection of water
monocytogenes, |from water supply supply
B. cereus

2
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[astel
Hazard analysis
No. Process Hazard(s) Origins — Hazard Control measures
severity | likelihood
High mlcroblal. L -Cleaning and disinfecting
level, pathogenic|-Contamination
h . . of spades, etc. used for
bacteria such as |during harvesting No |harvestin
6 Harvest B |E coli O157:H7,\-High  microbial | Medium | Medium ung
hazard |-Application of control
Salmonella, L. |levels on the
measures before
monocytogenes, |harvested sprouts .
harvesting
B. cereus
. . . |-Contamination from -Chlorination of wash
High microbial
level, pathogenic wash water water
> -Proliferation of -Chilling and chlorination
bacteria such as| . . .
E coli microorganisms in No of wash water
B |~ wash tank water Medium | Medium -Cleaning and disinfecting
OI157:H7, L hazard .
-Contamination of wash tank system daily at
Salmonella, L. K
7 Wash MONOCVIOZENeS wash tank surfaces the end of production
YIogenes, -Dirty collection bin -Clean and disinfect
B. cereus .. . .
contamination collection bins
-Rinse sprouts thoroughly
Residual -Chemical residue No |with potable water
¢ chlorine from rinse water Low Low hazard |following harvest
-Sufficient rinsing
High microbial
level, pathogenic
bacteria such as L . - .
8 Drain B |E coli OISTHT, —Colntammatlon of Medium Nelg No —Clean’mg and disinfecting
drain surfaces hazard |of drainers
Salmonella, L.
monocytogenes,
B. cereus
-Well designed factory
High microbial line layout and drainage
level, pathogenic system. Controlled
bacteria such as |-Cross-contamination movement of staff and
. E. coli from raw material, . . No |equipment
0 Pre-cooling B 0O157:H7, germination and Medium | Medium hazard |-Maintain, clean and
Salmonella, L. |growing areas sanitize all equipment and
monocytogeres, clean and sanitize all
B. cereus surfaces that may
contact the sprouts
High microbial -Personnel hygiene
level, pathogenic control, regular hand
bacter{a such as Contamination washing, regular change
B E. coli due ¢ o Medi Medium No |of gloves, regular
O157:H7, ue 1o unsamtary um | Ve hazard |cleaning and sanitation of
handling practices -
Salmonella, L. equipment
) monocytogenes, - Package time is less
10 Packaging B. cereus than 10 minutes
. -Outflow  from No |-Used approved food
€ |Chemicals packaging materials Low Nelg hazard |grade packaging materials
Contamination b -Use Good Manufacturing
p Packing foreien matter Y Low Nel No  [Practices (GMPs)
materials p ring“ : k; 88 | hazard |-Protect al lights from
g packing accidental breakage
22
MEMTZE TN, 20004 62




ApRie] HACCP 2 iz |

. Hazard analysis
No. Process Hazard(s) Origins - — Hazard Control measures
severity | likelihood

High microbial
level, pathogenic
bacteria such as -Storage  under chill

11| Chill storage | B |E coli O157:H7,|-Microbial ~ growth| Medium | Medium hNO 4T +27T. Limited
azard | .
Saimonella, L. shelf-life
monocytogenes,
B. cereus

High microbial

level, pathogenic
bacteria such as |-Microbial growth
12 Distibution B |E coli O157:H7,|-Use of out of date | Medium | Medium
Salmonella, L |product

-Chill distribution chain
No 4T+27T

hazard |-Date label and stock

rotation control

monocytogenes,
B. cereus
High microbial -Clear instructions to the
level, pathogenic consumer on storage,
bacteria such as shelf-life and product
. E. coli -Storage abuse of . ) No |preparation

i3 Consumer B O157:H7, pr.oducr; leading to | Medium | Medium hazard |-Ensure a pest control
Salmonella, L. microbial growth program is in place
monocytogenes, -Use sneeze guards where

| B. cereus product is sold in bulk

*Severity was evaluated by three stage: fow, medium, high
Likelihood was evaluated by five stage: negligible, low, medium, high, critical

3. MMA0l MAMEDIE Foa2IE Y 4. MA4THA HACCP ZE|AHH
ABR 2ol HE FoBEHo AAEE Table 2 AL AT Aekg Ssto] L4 HACCP

9} 7l de|AgEE Table 33 20 CCP 191 Loh & 3

Table 2. Determination of critical control points on sprouts

No Process Hazard(s) Qla | Qib | Q2 Q3 Q4 |CCP No.
Pathogenic bacteria such as E. coli

1 Raw seeds B |O157:H7, Salmonella, L. monocytogenes, Yes No | Yes | Yes
B. cereus

Pathogenic bacteria such as E. coli
3 | Pre-germination soak | B |OIST:HT, Salmonella, L. monocytogenes, Yes Yes CCP-1B
B. cereus

Pathogenic bacteria such as E. coli
4 Germination B |O157:H7, Salmonella, L. monocytogenes, Yes No Yes | Yes
B. cereus

Pathogenic bacteria such as E. coli
5 Growth B |O157:H7, Salmonella, L. monocytogenes, Yes Yes CCP-2B

B. cereus

* Qla : Do preventive measures exist for the identified hazard(s)? If no-go to Qlb. i yes-go to Q2.
Qlb : Is control at this step necessary for safety? If no-not a CCP. If yes-modify step, process or product and return o Qla.
Q2 : Does this step eliminate or reduce the likely occurrence of hazard(s) io an acceptable level? If no-go to Q3. It yes-CCP
Q3 : Could contamination with identified hazard(s) occur in excess of acceptable levels or could these increase to unacceptable levels? If
no-not a CCP. If yes-go to Q4.
Q4 : Will a subsequent step eliminate hazard(s) or reduce the likely occurrence to an acceptable level? If no-CCP. If yes-not a CCP.

23
Food Preservation and Processing Industry (Vol.8, No.l)




Al
=

*
Lok

o

)

o]

T

A A AIGH 70T Gepofl 1827

ZVAE A ABIiEt

Table 3. HACCP plan

FolAe FExRAFETAE 0] FDAOA HX st
QL= 20,000 ppm Ca(OCI)20f| &) =R 3 o] o

AR A1717] Y&t Aei4 F2|HCIO 100 ppm, pH 3
oslo] Asl4tatp)E B8 2344 4B 5 2
A gjAge] o] A-go] AHEH.

.. Monitori
Significant | .. . . onitoring procedure and frequency Comective | CCP | HACCP
CCP Critical limits . . .
hazards What How |Frequency| Who action Verifica-tion| records
Return to | “CAIDRHON | 1 tment
Soak for Treatment soaker until cr lo
15min at . Test paper | Each Field oarer -Check o5
concentration . 15min at . -Timer
20,000 ppm . & timer batch crews visual I
& time 20,000 ppm .. | calibration
CCP-IB Ca(OCl)2 Ca(OCI2 colorimetric o
j ./ Pathogen fest paper ¢
Pre-germin
ation soak growth . -Treatment
-Soak above | Treatment | Thermomet . Re to. Calibrate log
. o Each Field | soaker until |thermometer |-Thermomet
Imin at 70C |temperature &| er & . 5 .
in hot water time fimer batch crews |Smin at 65C | and timer er
hot water | each week | calibration
log
-irigation with Calibrate
acidic Irrigation after| pH meter
1 B
CCP2B /| Pathogen | SN2 | peiy of | P | Bk | Field | adiusing | Check | LroReT
water with & test . of EOW
Growth growth EOW batch crews | property of visual
below pH 3, paper . log
. EOW colorimetric
chlorine 100 test paper
ppm pape
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