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Microbiological Hazard Analysis and Preparation of Standard Recipe for
Bellflower Roots with Seasonings Served in a University Foodservice
Operation
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ABSTRACT

This study was intended to suggest HACCP-based standard recipe for bellflower roots, classified as no
thermal cooking process, served in a university foodservice operation. The time-temperature and microbial
contamination level in each cooking step were analyzed. The temperatures of bellflower root, peeled garlic
and green onion at receiving were at 13.842.8, 12.6£2.9 and 13.7+0.8°C respectively, which were above the
temperature limit. The time consumed for pre-preparation was up to 90 min at room temperature having high
microbial growth potential. The levels of total plate counts (TPC) of bellflower root and garlic were over the
limit of 10° CFU/g as were the numbers of coliforms in bellflower roots. There were no microbial reductions
in pre-preparation and cooking, which resulted in over 10°~10° CFU/g of TPC at service step. Two CCPs
identified were washing/sanitation at pre-preparation and service steps. The control measures were
washing/sanitation and temperature control. It was verified that CCPs for no cooking process developed in
preceding studies were applicable for the microbiological food safety of this menu item. The HACCP-based
standard recipe was developed to produce a quantity for 100 servings by observing the critical limits
established for CCPs. These results suggest that the selection of proper provider is imperative to control the
microbial contamination of raw materials at purchasing step. Also, the sanitary education program should be
developed for the employees to understand and comply the HACCP plan and standard recipe.
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Garlic (peeled), Green onion(peeled), Red pepper
Bellflower root (peeled)"’) paste - Powdered red pepper"’
Glutinous starch syrup, Sugar, Vinegar, Salt, Sesame
Receiving 1. Receive bellflower roots. 1. Receive garlic and green onion.
! |
Pre- 2. Cut and wash them. 2. Wash them in running water.
preparation 3. Soak in sugared water and vinegar. 3. Grind garlic and cut green onion.
! i
. 4. 1fl ts i i . . .
Holding H01§ soaked beliflower roots in working table 4. Hold in working table.
5. Drain.
i )
Cooking 6. Add seasoning to bellflower roots. — 5. Mix all seasonings.
1
Service 7. Serve bellflower roots with seasonings.

Fig. 1. Product flow diagram of bellflower roots with seasonings,
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Table 1, Measurements of time and temperature for bellflower roots with seasonings at phase in product flow

Food temp.()

) Time MeantSD
Phases in product flow* Food items Real time(hr) (hr)
Surface” Center
Bellflower root i
(pecled) 08:30 13.842.8 14.1£3.2
Receiving Garlic(peeled) 08:30 12,6429 11.442.6
Green onion{peeled) 08:30 13.7+0.8 13.240.8
Bellflower root .
(cut & washed) 08:50 0.5 14.1£2.7 14.5+¢1.8
Pre-preparation Garlic(washed) 09:20 0.5 13.242.0 142420
(washing)
Green onion(washed) 09.25 0.3 13.9+£2.6 14.9+1.8
Pre-preparation Bellflower root .
(soaking) (soaked in sugared water) 09:20 ) 152426 16.4£23
Bellflower root 10:50 02 15.0¢1.7 15.241.8
(drained)
Pre-preparation S . 5 4729
(draining & cutting) Garlic(ground) 10:00 0.9 13.2£2.0 14.2+2.0
Green onion(cut) 10:00 0.8 13.9£2.6 14.9¢1.8
Cooking Bellflower root 11:00 0.5 133416 149422
with seasonings
Service Bellflower root 11:30 15.945.1 15.062.2
(first) with seasonings 25
Service Bellflower root 14:00 143434 14.9+3.1
(last) with seasonings
* Time and temperature were measured at the end of each phase in product flow.
" Mean + SD for two trials.
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Table 2. Microbiological evaluation

T FHO DI¥EHH

3]

QoA BEAAL Xt

of bellflower roots with seasonings at various phases in product flow

Total plateh counts Colifo;ms Fecal coliforms
Phases in product flow" Food items (CEUg) (MPN/g) (MPN/g)
Trial | Trial 2 Trial 1 Trial 2 Trial | Trial 2
Bellflower root (peeled) 6.4x10° 1.0x10° >1.1x10° <3.6 ND! ND
Receiving Garlic(peeled) 5.2x10° 1.3x10° 4.6x10° 9.3x10 ND ND
Green onion(peeled) 1.7x10° 5.5x10° 3.5x10 <3.6 ND ND
Bellflower root 3 s 3
. (cut & washed) 6.4x10 4.0x10 > 1x10 9.2 ND ND
Pre-preparation Garlic(washed) 2.9x10° 4.9x10° 43x10 1.5x10 ND ND
(washing)
Green onfon(washed) 1.7x10° 4.5x10* 9.3x10 1.5x107 ND ND
Pre-preparation Bellflower root 5 5
(Soaking) (sozked.in sugared water) 3.8x10 2.2x10 2.8x10 2.8x10 ND ND
Pre-preparation Bellflower root o s 2
(drainine_& cutting) (drained) 9.6x10 6.4x10 2.1x10 7.2 ND ND
Cooking Bellflower root 9.3x10" TNTC® 9.3x10 36 ND ND
with_seasonings
Service Bellflower root 6 2
(ﬁr§t) with_seasonins 3.4x10 TNTC 2.1x10 3.5x10 ND ND
Service Bellflower root 2.8x10° TNTC 1.1x10° <36 ND ND
(last) with seasonings
" Samples were taken at the end of phases in product flow.
* CFU: Colony Forming Unit
© MPN: Most Probable Number
¢ ND: Not Detected(<3 MPN/g)
¢ TNTC: Too numerous to count(>10’ CFU/g)
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Table 3. Hazard analysis and CCP decision table for beliflower roots with seasonings in a university foodservice operation

Hazards CCP decision tree"
Phases in CCpP Control
Q1 Q2 Q3 Q4 Qs
product flow Cause Type No: to Q2 No: to Q2-INo: to Q4 No: CP No; ¢cp  decision  measures
Yes: CP Yes: to Q3 Yes: CCP Yes: to Q5 Yes: CP
Inadequate L
Receiving temperature M]Cr:)(;l::sl No Yes No Yes Yes cp? Tempeiaulxre
control g contro
Washing & \Lnazzt:‘eiguat; Microbial No Yes Yes ccp? Washing &
Sanitization sung survival ) sanitization
sanitization
Soaking in
Soaking room Microbial No Yes No No No cp Temperature
Pre- temperature for growth control
preparation long time
- Contaminated Good personal
Draining hands Microbial practices &
& . ! & . No Yes No No Ccp clean
Cutting eqUIpmept contamination food-contact
utensils surfaces
Good personal
Contaminated Microbial practices &
Cooking hands & P No Yes No No cP clean
. contamination .
utensils food-contact
surfaces
Inadequate Lo .
Service temperature Mli:?\sgsl No Yes No Yes No CcCcp TLTOpnctrrz(x)tlure
control g

" CCP decision tree;

Ql: Is there a hazard at this process step?
Q2: Do preventative measure(s) exist for the identified hazard?
Q2-1: 1s control necessary at this step for safety?
Q3: Is the step specifically designed to eliminate or reduce the likely occurance of the hazard to an acceptable level(s)?
Q4: Could contamination occur at or increase to unacceptable level(s)?
Q5. Will a subsequent step or action eliminate or reduce the hazard to an acceptable level?
*' CP: control point
' CCP: critical control point

&5 CCPz e Hal glom(4s), AT F342 af dAE, xd, HAdAE CCPE AAs YL
FAE ZdA G WA GA AN HAEY FA o] (49), BYA S A5, Aok MA/25 54, dsF
dojunz CCPx AAHTE AXote AX Y A, 7tExEE A, WA H ERgEes AAE 4
th(17). CCP 2H =& A&38to} CCPe} CP2 T4 ol AAFTh(S0). 21U, SW g AM e
5t 2 o F AT McSwaned} Linton(46)0] pasta A4 Agard 220 & a5 A Fohe AFoA
o] gisf Wz, wjA @ AAE CCPx ZAstH HACCP Aj2"l& kQstlenz #Af CPE £3
1 ywA gAs A AIHSOP)AA e H sto] BT 7749} CCPE A At st oy
ofob Frk= AT AF AR fFAbeHH, (35), FAEokY] AFoME ZefA] - Qo] YA
Griffith(47)7F §449 7t9xF4odA 7+g, 7} Ae g, AAY 9 A%, 22, 53 WAgA
T WA A7, W4 5 CCPR AAFAL 7h CCPe AR H AF(17)%} vl ale) & “H 2 d+
o, 3 Mes b Al SAd)AE A AA, o At i Aolrh Qi e, FAlEok
MW7), 1Y dAZ 9E Ay 22 At 3”] HACCPE FA 49 of & &pol7} A1, 79 thof
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o A witEzFAd EH

g= H

Z ] $EA 9= HACCPY Ago| 4
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Yield: 100 servings (4 kg)

Portion: 40 ¢

Bellflower roots with seasonings

Cooking time: 160 min.

Ingredients Amounts Procedures
Check internal temperature(<5°C) at receiving(CP).
Cut into strips approximately Scm long.
Bellflower root 4 ke AP Wash th Bl d . P hi P
(peeled) g ash thoroughly and sanitize (CCP). See washing & sanitizing manual.
Soak in sugared water and vinegar within refrigerator adjusted below 3.3°C(CP).
Drain using clean hands & utensils (CP).
Garlic(peeled) 200 g AP Check internal temperature(<5C) at receiving (CP).
Wash and sanitize (CCP). Sec washing & sanitizing manual.
Green onion(peeled) 400 g AP Grind garlic an§ cut green o¥110n into strips a})proxlmately
0.2cm long using clean equipment and utensils (CP).
Salt 200 g
Vinegar 100 g
Red pepper paste 600 & Mix all seasonings.
Powered red pepper 100 g Add mixed seasonings to bellflower root using clean hands and utensils (CP).
Glutinous starch syrup 100 g
Salt 150 g
Vinegar 300 g Add vinegar and sesame to bellflower root with seasonings (CP).
Maintain below 5% during service (CCP). Take and record temperature every
30 minutes.
Sesame 30 ¢

Discard all leftovers.

CP: critical point; CCP: critical control point

* General instructions: Wash hands before handling food, after handling raw foods, and after interruption that may contaminate
hands.
Wash and equipment and work surfaces before and after use.

Fig. 2. HACCP-based standard recipe for bellflower roots with seasonings.
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