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ABSTRACT - Generic HACCP models for bakery products may help HACCP implementation at the wholesale
bakery production lines easier. When baking, the internal temperature of bakery products went up to 85°C, which
resulted in gelatinization of starch. Considering the characteristics of bakery products, general sanitation control
procedures are the main target tool to keep bakery products safe. Monitoring of pathogenic microorganisms at bakery
plant environment including production lines was carried out. At the wholesale bakery environment pathogenic
microorganisms were detected. It gave a clue that general sanitation control procedures should be implemented for
safe bakery products supply. Hazard analysis of raw materials and processing of bakery products, and determination
of critical control points and critical limits at the wholesale bakeries lead to present generic model of bakery product
HACCP plan. CCPs for the wholesale bakery products may be applied and modified for the implementation of

HACCP plan at the wholesale bakery plant.
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Table 1. Samples for microbiological analysis
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Item Sample Number Item Sample Number
'jv't:tzecrluahty of water 2 Worker's Worker's hand on the shaping process 1
: individual
lfloatl.ng bact.e— Workroom 10 sanitation Worker's hand on packing process 1
rium in the air
First dough mixer (bread) 1 Wheat flour(strength) 2
Second dough mixer (bread) 1 Wheat flour(weakness) 2
Holding tank (bread) 1 Nonfat dry milk 2
Division machine's the edge of the knife .
(bread) 1 Ingredient Whole egg 2
Rounder's board (bread) 1 Custard cream 2
Medium maturation machine (bread) 1 melon cream 1
pan(bread) 1 Sweet red-bean dregs 2
Second fermentation machine (bread) 1 After second kneading half-finished prod- 1
ucts (bread)
Food contact Refrigeration conveyer , the beginning point 1 After rounding half-finished products 1
tool surface (bread) Half (bread)
Refrigeration conveyer, the ending 1 ﬁnish;: 4 After shaping half-finished products 1
point(bread) (bread)
Products. , fter Refrigeration half-finished product
First kneading machine (cake) er Retrigeration Haf=inistied procucts 1
(bread)
After 1th kneading half-finished product;
Second kneading machine (cake) 1 ° cading hatl-tished products
(cake)
Dough movement pipe (cake) 1 Sweet red-bean bread (packing) 2
pan (cake) 1 Finished Cream puff bread (packing) 2
Division machine’s the edge of the knife (cake) i products Melon cake (packing) )

Rubber scoop (cake)

Total

53
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Table 2. Microbiological evaluation of a wholesale bakery plant.
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Staphylococcus aureus — N FE ANE F 1 mLE FH3l
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207} S agsin). SE F8 Mannitol salt agar®)
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o1ttt Bl Streptococcus spp2e] TS 918 catalase
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Total plate count log(CFU/ml) Coliforms log(CFU/ml)
Sample
1 2 1 2
Worker's Worker's hand(1) 7.10 * 3.57 *
individual sanitation Worker's hand(2) 5.53 * ND *
Wheat flour(1) 4.20 6.26 3.52 1.00
Wheat flour(2) 2.04 3.23 2.00 2.64
Ingredients Whole egg 3.98 426 3.73 3.86
Custard cream 1.85 445 ND 1.00
Melon cream 1.70 * ND *
Sweet red-bean 2.80 4.27 ND 1.18
After second kneading TNTC . * 1.45 *
Products on After rounding 3.06 * ND *
Bread .
the process After shaping 5.38 * 2.67 *
After refrigeration 3.99 * ND *
Finished Cream puff bread 349 4.60 ND 1.08
Bread
Products Sweet red-bean bread 2.94 5.83 ND 1.28
First kneading machine 4.19 * 3.56 *
Fermentation 5.16 * 2.26 *
Second kneading machine 491 * 3.65 *
Edge of the knife 4.81 * 357 *
v *
Equipment Bread Rounder's board 5.09 * ND
Proof box 5.13 * ND *
Pan 4.68 * ND *
Second fermentation 5.24 * ND *
Conveyer at the beginning 341 * ND *
Conveyer at the end 1.95 * ND *

*: not sampled, ND: not detected, TNTC: Too numerous to count
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Table 3. Microbiological evaluation on bakery plant surroundings in the air.

sample Total plate couqt Fungal count Coliforms
(colony/dish*5min) (colony/dish*Smin) (colony/dish*Smin)
First fermentation room 2 4 0
Dough putting place 5 4 1
Proof box TNTC 5 26
Bread )
Panning conveyer 5 1 0
Second fermentation room 22 47 0
Cooling 0 0 0

*: not sampled, ND: not detected, TNTC: Too numerous to count

Table 4. Biochemical test of isolated pathogenic bacteria (E.coli)

Sample Gram TSI MR/VP  Citrate LIM LB/P Urea
Water water ND
Worker's Worker's hand(1) - A/A -+ + +H-I+ + +
individual sanitation Worker's hand(2) ND
Wheat flour(1) - AJA -+ - +-I+ - +
Wheat flour(2) - A/AG I+ + +-I+ + +
Ingredients Whole egg - A/AG -+ + +-1+ + +
Custard cream ND
Melon cream ND
Sweet red-bean ND
After second kneading - A/AG -+ + +++ + -
Products on Bread After rounding - A/AG I+ + +-1+ - -
the process After shaping - A/AG +/- - +++ + -
After refrigeration ND
Finished Products ~ Bread Cream puff bread ND
Sweet red-bean bread ND
First kneading machine - A/A -+ + +-I+ - +
Fermentation - A/A ++ + +-1+ + +
Second kneading machine - A/A -/+ + ++H+ + +
Edge of the knife - A/AG I+ + +/-I+ + +
Equipment Bread Rounder's board + A/AG -+ + +H+H+ + +
Proof box ND
Pan ND
Second fermentation ND
Conveyer at the beginning ND
Conveyer at the end ND
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Table 5. Biochemical test of isolated pathogenic bacteria (Salmonella).

Sample Gram TSI MR/VP  Citrate LIM Urea
Water water ND
Worker's Worker's hand(1) - K/K -/- + +/-/- +
individual sanitation Worker's hand(2) ND
Wheat flour(1) - A/A -+ + +/-/+ +
Wheat flour(2) - A/A -+ + +/-/+ +
Ingredients Whole egg - A/AG -+ + +-1+ +
Custard cream ND
Melon cream ND
Sweet red-bean ND
After second kneading - A/A -/- - ++/+ +
Products on Bread After rounding - A/AG -I+ + +-1+ +
the process After shaping - A/A I+ + +H+- +
After refrigeration ND
Finished Products ~ Bread _ oo Puff bread ND
Sweet red-bean bread ND
First kneading machine - A/A -I- + +H+/+ -
Fermentation - A/A -/+ + +-1+ +
Second kneading machine - A/A -+ + +++ +
Edge of the knife - A/A -+ + +/-1+ +
. Rounder's board - K/A -/~ + +H-1+ +
t
Equipmen Bread Proof box ND
Pan ND
Second fermentation ND
Conveyer at the beginning ND
Conveyer at the end ND
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Table 6. Biochemical test of isolated pathogenic bacteria (Staphylococcus).

Sample Gram H,0, DNase Coagulase
Water water ND
Worker's Worker's hand(1) + + + +
individual sanitation Worker's hand(2) + + + +
Wheat flour(1) + + - +
Wheat flour(2) + + + +
Ingredients Whole cgg * ) * +
Custard cream ND
Melon cream ND
Sweet red-bean + - - +
After second kneading ND
Products on After rounding + + + -
Bread )
the process After shaping + - - +
After refrigeration ND
Finished Products Bread Cream puff bread ND
Sweet red-bean bread ND
First kneading machine + + - +
Fermentation + + + +
Second kneading machine ND
Edge of the knife + + + +
Rounder's board + + + +
i t Bread
Equipmen rea Proof box + + - +
Pan + + - +
Second fermentation + + + +
Conveyer at the beginning + - - +
Conveyer at the end ND
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Table 7. CCP guideline viewing table (Sweet red-bean bread).
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Fig. 1. Flow Sheet (Sweet red-bean bread).
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