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HACCP Model for Quality Control of Sushi Production in the

This study was conducted to establish the microbiological quality standards applying the HACCP system on sushi items
of Japanese restaurant in Korea. The study evaluated hygienic conditions of kitchen and workers, pH, time-temperature
relationship, and microbial assessments during whole process of sushi making in 2001. Overall hygienic conditions were
normal for both kitchen and for workers by 3 point scale, but hygienic controls against the cross-contamination were still
needed. Each process of sushi making was performed under the risk of microbial contamination, since pH value of most
of ingredients was over pH 4.6 and also production time(3.5~6 hrs) were long enough to cause problems Microorganisms
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were high enough to cause foodborne illness ranged 8.0x10°~3.3x10° CFU/g of TPC and 1.0x10'~1.6x10° CFU/g of

coliforms, although TPC, coliforms and Staphylcoccus aureus were within the standard limits (TPC 10° CFU/g, coliforms
10° CF U/g). However, Salmonella and Vibrio parahaemolyticus were not detected High populatlons of TPC and cohforms
were also found in the cooks' hands and cooking utensils(TPC 10°~10° CFU/100cm® and Coliforms 10'~
CFU/ IOOCm) Based on the CCP decision tree analysis, the CCPs were the holding steps for six sushi production line
except the tuna and the thawing step for tuna sushi. In conclusion, overall state of sushi production was fairly good but

much improvement was still needed.
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Table 1. Evaluation of sanitary conditions in workplace

Classification Evaluation Score*
Lighting 2.00

Air conditioning 2.00

Work room temperature 1.00

Ventilation 1.00

Window screen 0.00

Floors 1.00

Facilities and Drain 2.00
Environment Walls 1.00
Ceilings 1.00

Window 1.00

Waste baskets 2.00

Hoods 1.00

Washing station 1.00

Non-smoking area 2.00

Subtotal mean 1.28
Storage room for dish & utensils 2.00

. Working utensils 1.00
Uéens,llmi:i How often clean the workroom 2.00
P How often clean the freezers 1.00
How often clean the whole workroom 2.00

Subtotal mean 1.60
Grand total mean 1.44

* Evaluation scale was as follows;

0 : Unsatisfactory : negligence or ignorance of safety practices.
1 : Some improvement required in order to meet all standards.
: Satisfactory : safety standard of food hygiene observed.
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Table 2. Evaluation of sanitary practice of employees

Classification Evaluation Score*

Personal Wearing protective & hair nets 1.00

ersot Clean clothes & hair nets 2.00

Hygiene . .

Hand washing and cleaning 1.00

Subtotal mean 1.33
1di .

Food Handling Ho fimg leﬁoT/e.r 2.00

Practices Sanitation training 2.00

Sanitary checklist 0.00

Subtotal mean 1.33

Grand total mean 1.33

* Evaluation scale was as follows;

0 : Unsatisfactory : negligence or ignorance of safety practices.
1 : Some improvement required in order to meet all standards.
2 : Satisfactory : safety standard of food hygiene observed.
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Flatfish*

(Alive)
' }

l Receiving

'

Storage
Dry

'

Pre-preparation
Wash rice with water

Pre-preparaion
Chop fish and wash with salt water

!

Holding
Chill fish to 5T within two hours

l

- Mix cooked rice with vinegar, sugar, lemon juice, tangle soup

Preparation
- Cook rice

- Cool cooked-seasoned rice
- Slice fish

- Top sliced fish on the seasoned-cooked rice and wasabi

Service
- Make sushi for service right after order was taken

Fig. 2. Process flow diagram for flatfish sushi*.
* The process flow diagrams for sea bream and gray mullet are
the same as the above.
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Storage Storage
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Pre-preparation Pre-preparation

Wash rice with water Thaw tuna at room temperature

i }

Preparation

- Cook rice

- Mix cooked rice with vinegar, sugar, lemon juice, tangle soup
- Cool seasoned-cooked rice

- Slice tuna

- Top sliced fish on the seasoned-cooked rice and wasabi

l

Service

< Make sushi for service right after order was taken

Fig. 3. Process flow diagram for tuna sushi.
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Table 3. Measurements for time and temperature of flatfish, sea bream, gray mullet sushi at various phase in process flow

Faltfish sushi

Sea bream sushi

Gray mullet sushi

Phase Ingredient Area/Temp(TC)
Time Temp(C) Time Temp(C) Time Temp(C)
Rice - - - - - -
Receiving Kitchen/23.6
Fish - 22 - 20 - 20
Washing Rice 20min - 20min - 20min - Kitchen/23.6
Cooking Rice 40min - 40min - 40min - Kitchen/23.6
Rice 50 50 50
Combm}ng Vinegar Smin - Smin B Smin - Kitchen/23.6
(Seasoning) Sugar - - -
Lemon juice - - -
Cooling Cooked rice 45min 35 45min 35 45min 35 Kitchen/23.6
Holding Cooked rice 2hr 24 2hr 24 2hr 24 Kitchen/23.6
Trimming Fish 12min 22 12min 22 10min 22 Dining/26.0
Washing Fish 10min 22 10min 22 9min 22 Kitchern/23.6
Holding Fish 2hr 13 2hr 13 thr . 13 Refrigerator/7.0
50min
Slicing Fish 1min 13 Imin 13 Imin 13 Dining/26.0
. Cooked rice . .
Wrapping Fish 6min 23 6min 23 6min 23 Kitchen/23.6
is
Serving Sushi 90sec 23 90sec 23 90sec 23 Dining/26.0
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Table 4. Measurements for time and temperature of salmon, octopus, shrimp sushi at various phase in process flow

Tuna sushi Salmon sushi Octopus sushi Shrimp sushi
Phase Ingredient Area/Temp(C)
Time  Temp(T) Time Temp(C) Time Temp(T) Time  Temp(T)
Rice - - - - - - - -
Receiving Kitchen/23.6
Fish - -6 - 10 - 20 - 10
Washing Rice 20min - 20min - 20min - 20min - Kitchen/23.6
Cooking Rice 40min - 40min - 40min - 40min - Kitchen/23.6
Rice 50 50 50 50
Combining  Vinegar . - . - . - . - .
. Smin Smin Smin Smin Kitcher/23.6
(Seasoning)  Sugar - - - -
Lemon juice - - - -
Cooling Cooked rice 45min 35 45min 35 45min 35 45min 35 Kitchen/23.6
Holding Cooked rice 6-10hr” -4 2hr 24 2hr 24 2hr 24 Kitchen/23.6
Parboiling Fish - - - - 6min 22 16min” 11 Dining/26.0
Washing Fish - - Tmin 17 Smin 22 12min 11 Kitcher/23.6
. . 2hr .
Holding Fish lhr 8 2hr 13 . 13 2hr 10 Refrigerator/7.0
30min
Slicing Fish Imin 8 Imin 13 Imin 13 Imin 13 Dining/26.0
Cooked rice -
Wrapping 6min 15 6min 23 6min 23 6min 13 Kitchen/23.6
Fish
Serving Sushi 90sec 15 90sec 23 90sec 23 90sec 13 Dining/26.0

? : thawing step.
® . taking off crust.

RN 4R WY eEes BAS Su 9 Aol AHSE W] pHE 36554 Se AEE ehigic
exg Ao A 5 rNE B4 ¥AE )

R CTI))
1o

F

ott

o}l whekA pH 4.64~6.452

t ]
FE F& Fol AEEY Pio] &
1

) ool Basigh 9 F9el AResst WA A3k
13-26C5] Wslel %o AFoAN AT HHE AAT 3L obdeh o ke o

Of

2 Fake] o g AlM B B3 e ex #ejyt WA pHYE fAsh] wiEelvh(dE - BET] 1996)
Z a3tk kb 9 AL A EEY pHe HAZL oA
gk Ak o 2 pH 5.0 o]/ Feuloll slol nAE F2o] 2

3) pH Thek pH 8742 7T lemz gadeld g Adg
pHE HJAE ggd]) Bojats 545 B4 gk = A7 L7EU:

E #FaglozA dut Ul*g%J % pH 6.8~7.294] 4

R AAYo] o] ZolATh(= A S 1998, ZFAA 1999) th = 4) 0| 4= AHAL

o] A FETL pH 4.0 ogte] & *‘E% AN *‘“01]*1“

2 221514 Baith(Snyder 1991a) e} &9 &=L (1) Mu=g

FA ol 77 AHEE VIR EE nEo] FE] 2 X Zybol] U3 v E B2 Z 3= Table 63 o) AH

o] ju 2 T Aok Bt} Y] 7 GG AR FFFUF 45x10°~53x10° CFUg, WiAFTSE

23 Ao pH 232 Table 59 2tk WHzuke] A 3.5x10'~24x10° CFU/gS.2 Ueksth Solberg 5(1990)°]
AN Bl Az AEFS ArleiAs] MBe M AAG Z2lsA e AFEA FAA 249 YR S1E
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Table 5. pH measurements of sushi at various phase in

1(2003)

process flow

FHED AN A3 HACCP A28 2§ AT 33

Food item Phase Ingredient pH
Receiving Flatfish 5.68
P ] Flatfish 5.51
re~preparation
Flatfish prep Cooked rice 365
sushi
Holding Flatfish 5.12
Wrapping Flatfish sushi 5.09
Receiving Sea bream 5.53
p . Sea bream 5.50
re~-preparation
Sea bream - FIEPrep Cooked rice 3.65
sushi
Holding Sea bream 545
Wrapping Sea bream sushi 5.32
Receiving Gray mullet 5.43
P ’ Gray mullet 5.40
re-preparation
Gray mullet FTe-prep Cooked rice 365
sushi
Holding Gray mullet 5.35
Wrapping Gray mullet sushi 5.22
Receiving Salmon 5.23
P . Salmon 5.18
Sal re~-preparation
aumon prep Cooked rice 3.65
sushi
Holding Salmon 4.89
Wrapping Salmon sushi 4.79
Receiving Octopus 5.67
p . Octopus 5.36
re-preparation
Octopus Prep Cooked rice 3.65
sushi
Holding Octopus 5.21
Wrapping Octopus sushi 482
Receiving Shrimp 7.03
- . Shrimp 6.85
hri e~preparation
Shrimp prep Cooked rice 3.65
sushi
Holding Shrimp 6.45
Wrapping Shrimp sushi 5.70
Receiving Tuna 5.01
P . Tuna 4.82
re~preparation
Tuna prep Cooked rice 3.65
sushi
Holding Tuna 4.64
Wrapping Tuna sushi 4.39
0.1% peptone water 7.51

o 2w zelel ge 4 F A%

AT FS5E 10°0] 5 o] 1,

8},
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228 &
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= 10%0)5hekn BT S
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ax9 st 0%
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Table 6. Total plate count and coliforms evaluation of food containers and equipment by swab method

(Unite: CFU/g)

Phase in process Food item Total plate count  Coliforms Staphycocus Vibrio . Salmonella
aureus parahaemolyticus
Rice
Vinegar
Receiving Lemon juice 5.3x10" 4.0x10" ND? ND -
Sugar
Flatfish
Rice
Cooked rice Vinegar 1.9x10* ND 10 . -
Lemon juice
Sugar
Preparation Trimmed flatfish 3.2x10° 2.0x10' g ! -
Holding Trimmed flatfish 5.0x10° 2.2x10' g ! -
Serving Flatfish sushi 2.3x10* 2.2x10' ! ! -

) not detected.

Table 7. Microbiological evaluation of flatfish sushi at various phase in process

(Sample size = 3, Repetition = 2)

Utensil Total plate cot;nta) Coliforms")2 S aureusz')2 Vibrio Salmonellaa)‘.

(CFU/100cm”) (CFU/100em®) (CFU/100cm”) parahaemolyticusa) (CFU/100cm®)
Cook's hand 50 x 10* 1.0x10' ND - -
Serving dish 83 x 10° ND” " - -
Chopping board 1 20 x 10° 1.3x10° " - -
Chopping board 2 33 x 10° 4.0x10' " - -
Chopping board 3 33 x 10° 1.6x10° " - -
Knife 22 x 10 ND " - -
Lunch box of sushi 80 x 10° ND " - -

)

% not detected.

Wl ey

‘Fi

Nl

e AHgske

2 Jegyth mZeiiye] a4
100 cm?, YATFZSE

gtﬂ’ %

Aol Az T 8718 3

o
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A7l LAAEAE] 7l 2 8719 nEHY
B Ax Ze AN
CFU/100 cm’, 1A-TT5

So] Z2AQ 24

&M=
£ 1.0x10' CFU/100 em’ 2 9] A3
£ ZrTeof ste o
= 2.0x10°~3.3x10° CFU/
= 4.0x10'~1.6x10° CFU/100 cm’©]Q]
747} 2.2x10° CFU/100 em?, O Ad25E &

2 2
i

samples were taken at the end of phase in process flow.
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T
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(Paulson 1993) Sfjoll = M Z(1993)= 41 EFF

Table 8. Hazard analysis, control measures and CCPs in sushi items”

o
& A=

Process step Significant hazard Rationale/Control measures CCP
Fish
Receiving Rice . - .
. Vibro growth Fish may contain Vibro in the summer. No
Vinegar
Lemon juice
. Pathogen . .
Pre-preparation . Excessive time at washing can promote pathogens growth. No
survival
Holding Pathogen Temperatt.lre abusc'a may allow growth of pathogens Yes
growth present in the trimmed fish.
. i trolled by usi i 1
Preparation Pathogen contamination This .may be controlled by using sanitary gloves or No
making hands clean.
Serving None Risk of product recontamination is low at this process. No
2 flatfish, sea bream, gray mullet, shrimp, salmon, octopus sushi.
Table 9. Hazard analysis, control measures and CCPs in tuna sushi
. t
Process step Significan Rationale/Control measures CCP
hazard
Tuna
Receivi Ri .
eceving et None No hazard is introduced as material. No
Vinegar
Lemon juice
Thawing Pathogen growth Temperature ab.use may. allow growth of Yes
pathogens during thawing tuna.
Preparation Pathogen contamination Thls‘may be controlled .by usIng No
sanitary gloves or making hands clean.
Serving None RlS-k of product recontamination is low at No
this process.
Table 10. HACCP plan summary in sushi items
. Critical . . . e e
CCp Hazard Monitoring limit Corrective action Record keeping Verification
Check the
Pathogen Adject the temp. of Food QA verifies accuracy of
ing? t f <57
Holding growth emperature o =3¢ refrigerator. temperature log  thermometer each day.

prepared fish.

Thawing” Pathogen Check the method Thaw in the
awing growth of thawing. refrigerator.

If thawing method is
not proper, discard  Thawing method
foods.

Check if thawing is
working properly.

¥ HACCP plan summary in flatfish, gray mullet, sea bream, salmon, octopus, shnmp sushi.

® HACCP plan summary in tuna sushi.
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