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Recipe Name : Boiled Soybean sprouts, Yield: 50 portions

Edible

Ingredient Portion(g) Method
1. Purchasing and Receiving
2. Pre—preparation
Soybean sprouts 3750 Rinse the Soybean sprouts under running water, Boil them for a few min.
Powdered red pepper 140 Rinse in ice water and Drain
Toasts sesame seed 40 3. Mixing
Salt 90 Combine them with the Powdered red pepper, Toasts sesame seed, Salt
Chopped garlic 40 and Chopped garlic

4. Holding

Hold the Boiled Soybean sprouts at 5C for 2hr.

Fig. 1. Determine plan and preparation methods for Boiled Soybean sprouts
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Soybean sprouts

Washing Boiling

Cooling & Drain

2,34,5,6

Powdered red pepper

1,2,3,4,5,6 1 1,2,3,4,5,6 1

1,2,3,4,5,6

Aa)
Ba)

2,3,4,5,6

Toasts sesame seed

AP Mixing — Holding
B? 1 1,2,3,4,5,6 1 1,2,3,4,5,6
2,3,4,5,6
Salt
Aa)
Ba)
2,3,4,5,6
Chopped garlic
Aa)
Ba)
2,3,4,5,6
Basic ingredient || Preparation || || Mixing || || Holding

Number 1 for time:

2 for temperature:

3 for pH: 4 for Aw: 5 for moisture content:

A Superior packaging condition, B: Inferior packaging condition
¥ Storage Oday, Sday, 10day, 20day, 30day

Fig. 2. Phase in product flow of Boiled Soybean sprouts
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Table 1. Time and Temperature of Boiled Soybean sprouts at various phase by Seasonings
packaging condition

MeantS.D

Phase in product flow Ingredient Time(min) Food Temp.(C) Env.temp.(C)

1.Purchasing and Receiving Soybean sprouts

Powdered red pepper

Toasts sesame seed

Salt

Chopped garlic

osie-g ool gl ov - fou =2

N.AY

6.5£0.07

25.6x0.07
25.7£0.12

24.7£0.14
25.6£0.28

25.410.42
25.920.07

5.5%0.28
25.6x0.21

27.7£0.28

2.Pre-preparation

Washing
Boiling
Cooling and Drain

Soybean sprouts

5£1.0
31+1.03
2£0

24.320.21
84.7+0.14
25.5+0.28

28.7+0.21
29.1+0.14
26.8+0.35

3.Mixing

>

3£0.4
3£0.3

27.5x0.07
27.7+0.28

25.6+0.49

lhr 2hr
4 Holding(2hr) A 120 10.1+£0.64 4.8+0.28 5.00
B 10.6+0.14 5.3+0.42

A! Superior packaging condition
B: Inferior packaging condition

Y. Not Attained
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Table 2. pH, Aw and Moisture content of Boiled Soybean sprouts at various phase by

Seasonings packaging condition

MeanS.D.
Phase in product flow Ingredient pH AW Moisture content
1.Purchasing and Receiving Soybean sprouts 6.57£0.02 0.97£0.00 40.48+4.65
A 4.92%+0.10 0.47+0.01 2.60£0.38
Powdered red pepper
B 4.93£0.13 0.56%+0.00 5.34+0.42
Toast d A 6.44+0.16 0.35%+0.01 0.64%0.08
oasts sesame seed 6.06+0.10 0.46+0.01 1.03+0.01
Salt A 6.39£0.07 0.72£0.00 4.29+0.13
a
B 6.76+0.06 0.74£0.01 6.021+0.20
) A 4.81+0.09 0.96+0.01 36.21+2.86
Chopped garlic
B 6.21+0.01 0.97+0.01 42.02+1.32
2.Pre-preparation
Washing 6.54%+0.04 0.97+0.00 30.62+8.61
Boiling Soybean sprouts 6.65+0.03 0.97%+0.00 36.87%£0.01
Cooling and Drain 6.66%0.01 0.97£0.00 27.17£3.61
A 5.15+0.00 0.93+0.00 45.95+5.13
3.Mixing
B 5.294+0.03 0.94+0.00 44.22+1.85
A 5.20%0.06 0.92%+0.00 49.83+£1.88
4 Holding(2hr)
B 5.31%+0.05 0.94+0.01 47.30%£4.33

A Superior packaging condition, B: Inferior packaging condition
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Table 3. Microbiological evaluation of Boiled Soybean sprouts at various phase by Seasonings

packaging condition

. . SPC Coliforms
Phase in product flow Ingredient
(log CFU/g) (log CFU/g)
1.Purchasing and Receiving Soybean sprouts 7.13 6.73
Powdered red A 4.20 -
red r r
owdere e peppe B 663 _
A 1.37 -
Toasts sesame seed
B 1.73 -
A — —
Salt
B 1.28 -
Chopped garli A B B
opped garlic B 411 ~
2.Pre-preparation
Washing 6.62 5.87
Boiling Soybean sprouts 1.39 -
Cooling and Drain 1.54 -
3 Mixi A 2.67 -
. B 5.31 -
4 Holding(2hr) A 217 )
. in r
oding B 5.35 -

A Superior packaging condition, B: Inferior packaging condition

- Not Detected

_28_



g

2. AF L% 9 AF7 7] wE HEH

1) 28 A3

)

==3H 54
A 9 AZ7IE

71918 A3t Barel EE AIRE 3097 WAREGT

o
11t
>,
ol
s
£
3
)
2

o
=)
e
lo,
o,

AFew @ AF7)7k] 2 Ay Bie nE7hE, B E7
0wl 29 FUEFHY AadAd gE 22 2 2

EAEH S SAH3% A3 = Table 4~73 2t}

Av& 747 2897, 2567, 2557C, 27.1°C ©]fdth 5T A3d¥ B2
7247y 56C, 56T, 47C, 56T olom, 25T A&dw Bwe 72+7 28
6C, 25.6T, 259C, 26.6C o]t Ha B2 AF 5T AFH A
= 7t7h 547, 59T, 56T, 6.0C °lem, 25T Add AL 7247}
286C, 263T, 25.8C, 2627C o]ty 5Col AFwE B2 77 53T,
53T, 47C, 62T olom, 25T AE B 27 286T, 25.57T,
26.3TC, 26.7C ot &g A% 5T Add Axe 77 49T, 5.

_29_



4C, 6.0C, 55CeIem, 25T #Add Awe 77 2817C, 265C, 25.
9T, 264TC oAt 5T A" B 77 48T, 55T, 5.7C, 56T
ojglem, 25Cel AFwE B> ztz 275TC, 254°C, 254°C, 265C ©| )
b o whEe] 4§ 5T AFE A2 Zh7F 57T, 54T, 55T, 56T
, 46C, 56T ©]Ath. 5T AFd =

6T, 269T o]t}
44% vh FUEL ARSE AP FEHOoR 3-580] 2259

e HAol 28~3320] aaFden, WaAsts A 22 A7)

b

By
=)
>
By
]
]
o,
Q
]
[oR
¢}

%

S
o8
]
g
[}
=]

OQ\J
<
X
)
o
ol
ol
s
ol
Bl

=

4
rfo

al

\1
>~
3

©

oz,

o

A Ao, GAFAA JATY fFdToa s B2 308 oy

o FHEEE 0T F244 3% YAsdn 43¢ A BN e
&

FUES 234~285C2 W3t T AHsE o AYyers= J
A O Z 254~294TC o|AQaL, s HAA 287~309C=E °FzF 453l

om, Wzhate HA A 268~302T 2 vl A T}
Tsb 25Cel 5, 10, 20, 3094 A4E AT BEe nEILE, e E
A, 2%, OA e AANR TR Wo TR, el B A

W2Es 274T oo 3& ~4%°] 289 Avt. FdF = A 234~

_30_



19
A=y

%

=

UEF3E& 246~27.2TC, 25T Add A

Mo

A

=53 259~276T, 5T
=7 3& 248~272TC, 25Cel AdH B

Mo
e

%

o

%

o

0

=

Mo

™
<

o= 5Te 2

UERHO 954~274C=

Mo

ket

ol
)

27 YA

<
T

8.6~11.1T, 25Tl A

Fhom, 147

S

= i =
OQ’E‘T;S

A

A

EERY

%

12 83~111TC ol em, 247k

Mo

44~6.37C,

217}

<
T

9.8~11.2C, 92~10.7C, 271zt

48~66C=E FolA T}

_31_



Table 4. Time and Temperature of Boiled Soybean sprouts at various phase by Seasoning packaging

condition storaged 5day at 5C,25C Mean=S.D.
Storage
Time Food Temp. Env.temp.
Phase in product flow Ingredient Temp. ) . .
. (min) (C) (C)
(©)
1.Purchasing and Receiving Soybean sprouts N-A 5.3+0.14
5 N-A 6.3£0.28
Powdered red pepper 95 NA 98.940.07
B 5 N-A 5.6%£0.21
25 N-A 28.6%x0.00
Toast d 5 N-A 5.440.28
oasts sesame see o5 NA 98.640.49
B 5 N-A 5.3£0.07 29.7+£0.00
25 N-A 28.6+0.00
A 5 N-A 4.940.49
Salt
25 N-A 28.1+0.00
B 5 N-A 4.840.14
25 N-A 27.5+0.64
. A 5 N-A 5.7+0.07
Chopped garlic B 5 N-A 5.640.49

A Superior packaging condition, B: Inferior packaging condition
1) N.A : Not Attained
2) ' Minute

3) " : second
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Table 4. Continued

Mean+S.D,
Storage .
. . Time Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
: (min) Q9] (C)
(C)
2.Pre—preparation
Washing 5'26" 27.7£0.00 29.4+0.21
Boiling Soybean sprouts 28'01" 77.1£0.07 28.7£0.07
Cooling and Drain 2'05" 28.5+£0.64 26.9%+0.85
.. A 5 3'43" 24.6+0.35
3.Mixing
25 4'05" 26.4+0.57
27.4%0.35
B 5 3'56" 24.8+0.21
25 3'56" 25.4+0.42
4 Holdi 1lhr 2hr
-roiding A 5 11.1£0.42 5.5+0.35
25 120 11.1£0.07 4.2£0.07 5.00
B 5 10.1£0.14 4.4£0.14
25 9.8+£0.07 5.6x0.42

A Superior packaging condition, B: Inferior packaging condition

1) N.A : Not Attained
2) ' Minute

3) " : second
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Table 5. Time and Temperature of Boiled Soybean sprouts at various phase by Seasonings

packaging condition storaged 10 day at 5C,25C Mean+S.D.
§torage .
. . ime Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
] (min) (T) (T)
(©)
1.Purchasing and Receiving Soybean sprouts N-A 6.6x0.35
A 5 N-A 5.9£0.07
Powdered red pepper o5 NA 95 640,42
B 5 N-A 5.6%£0.49
25 N-A 25.6%£0.42
A 5 N-A 5.9£0.21
Toasts sesame seed o5 NA 96.340.35
B 5 N-A 5.3+0.21 26.71£0.21
25 N-A 25.5+0.07
Salt A 5 N-A 5.4+0.14
25 N-A 26.5+0.28
B 5 N-A 5.5+0.42
25 N-A 25.4+0.14
. A 5 N-A 5.4+0.28
Chopped garlic B 5 N-A 5.520.00

A Superior packaging condition, B: Inferior packaging condition
1) N.A : Not Attained
2) ' Minute

3) ” . second
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Table 5. Continued

Mean+S D,
Storage .
. . Time Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
] (min) () (T)
(C)
2.Pre—preparation
Washing 4'16" 22.71£0.21 25.4+0.49
Boiling Soybean sprouts 33'12" 78.7£0.07 30.5%£0.64
Cooling and Drain 2'32" 23.440.14 26.8+0.00
3 Mixi A 5 4'05" 27.2+0.00
AxIng 25 3'59" 27.6:£0.49
30.4+0.28
B 5 3'56" 27.2+0.28
25 4'04" 27.4+0.07
4 Holdi lhr 2hr
-oiding A 5 8.6+0.28 4.7+0.42
25 120 9.6£0.07 4.840.35 5.00
B 5 9.8£0.00 6.1+£0.49
25 10.1£0.14 6.6£0.14

A Superior packaging condition, B: Inferior packaging condition

1) N.A : Not Attained
2) ' Minute

3) ” . second
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Table 6. Time and Temperature of Boiled Soybean sprouts at various phase by Seasonings

packaging condition storaged 20 day at 5C,25C Mean+S.D.
Storage
. . ime Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
: (min) (C) ()
(©)
1.Purchasing and Receiving Soybean sprouts N-A 4.7+£0.14
A 5 N-A 4.2+0.07
Powdered red pepper 95 NA 95 540,42
B 5 N-A 4.7+0.35
25 N-A 25.920.00
Toasts sesame seed A g N-A 0-6+0.14
25 N-A 25.8+0.07
B 5 N-A 4.7£0.28 27.620.42
25 N-A 26.3+0.35
A 5 N-A 6.0£0.07
salt 25 N-A 95.9+0.21
B 5 N-A 5.7£0.00
25 N-A 25.4+0.28
. A 5 N-A 5.5+0.07
Chopped garlic B 5 N-A 4.6+0.28

A Superior packaging condition, B: Inferior packaging condition
1) N.A : Not Attained
2) ' Minute

3) 7 . second
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Table 6. Continued

Mean+S.D.
Storage .
. . Time Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
] (min) (C) (T)
(C)
2.Pre—preparation
Washing 4'03" 24.8+0.21 27.4+0.42
Boiling Soybean sprouts 33'29" 74.5+0.21 30.6+0.21
Cooling and Drain 2'31" 24.7+0.21 30.2%+0.35
L A 5 3'56" 25.5+0.49
3.Mixing
25 4'3" 25.94+0.00
30.3%£0.21
B 5 4'2" 25.3£0.21
25 3'45" 25.7%£0.28
. lhr 2hr
4.Holding
A 5 10.5+£0.35 5.2+0.07
25 120! 8.3£0.42  5.4%0.28 2.00
B 5 11.2+0.07 4.6x0.14
25 9.2+0.28 4.8+0.00

A Superior packaging condition, B: Inferior packaging condition

1) N.A : Not Attained
2) ' Minute

3) ” . second
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Table 7. Time and Temperature of Boiled Soybean sprouts at various phase by Seasonings

packaging condition storaged 30 day at 5C,25C Mean+S.D.
Storage .
. . ime Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
. (min) Q9] (C)
(C)
1.Purchasing and Receiving Soybean sprouts N-A 5.3£0.42
5 N-A 5.7%£0.14
Powdered red pepper 95 NA 97 140.99
B 5 N-A 5.6%£0.49
25 N-A 26.6+0.14
Toast d A 5 N-A 6.0£0.28
oasts sesame see 05 NA 96.940.07
B 5 N-A 6.2+0.12 26.9+£0.07
25 N-A 26.7+0.14
A 5 N-A 5.56+0.57
Salt
25 N-A 26.4+0.49
B 5 N-A 5.6+0.00
25 N-A 26.5+£0.35
) A 5 N-A 5.6%£0.21
Chopped garlic B 5 N-A 5.6+0.07

A Superior packaging condition, B: Inferior packaging condition
1) N.A : Not Attained
2) ' Minute

3) ” . second
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Table 7. Continued

Mean+S D,
Storage .
. . Time Food Temp. Env.temp.
Phase in product flow Ingredient Temp. . . .
: (min) Q9] (T)
(C)
2.Pre—preparation
Washing 3'47" 22.6x0.14 26.5+0.00
Boiling Soybean sprouts 29'46" 88.7+0.28 30.9+0.21
Cooling and Drain 2'48" 23.7£0.00 28.8+0.35
L A 5 3'52" 25.7+£0.14
3.Mixing
25 3'48" 26.4+0.49
28.3+£0.35
B 5 4'2" 25.56+0.14
25 3'58" 25.8+0.14
. lhr 2hr
4.Holding
A 5 9.50+0.42 5.55+0.07
25 120 11.05+£0.21 6.50%0.14 5.00
B 5 10.60+£0.14 6.30%0.28
25 10.65+£0.21 6.55+0.64

A Superior packaging condition, B: Inferior packaging condition

1) N.A : Not Attained
2) ' Minute

3) 7 . second
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Table 8. Changes in pH of Seasonings Mean+S.D,
Storage
Storage day
Seasoning Temp.
() 0 5 10 20 30
Powdered + + + +
red pepper A 5 1.9240.10 4.92+£0.05 4.85£0.03 4.97+0.09 4.87£0.01
25 4.88+£0.05 4.83£0.03 4.89+0.07 4.811£0.01
B 5 4.92+0.07 4.82+0.04 4.87+0.04 4.88+0.07
4.93+0.13
25 4.88%+0.05 4.76x0.04 4.80£0.02 4.77£0.04
Toasts
sesame seed A 5 6.4440.16 5.96+0.04 6.14%+0.03 5.98+£0.04 5.97+0.06
25 6.02£0.08 6.56%+0.20 5.92+0.03 6.121+0.14
B 5 6.28%+0.09 6.14%+0.06 5.96£0.04 6.04%+0.11
6.06+0.10
25 6.25%£0.11 6.07x0.04 5.98+0.03 5.994+0.01
Salt A 5 6.21£0.13 6.46+0.04 6.23+0.10 6.03+0.13
6.39+0.07
25 6.30£0.08 6.46+0.06 6.50+0.09 6.25+0.03
B 5 6.21£0.06 6.35%0.06 6.40+0.06 6.33£0.06
6.76x0.06
25 6.28+0.06 6.39+0.06 6.51+0.07 6.25+0.08
ggg;’cped A 5 481£0.09  4.85%0.10 4.7840.04 4.85+0.03 4.8340.07
B 5 6.21+0.01 6.31+0.02 6.18%£0.01 6.14£0.01 5.98£0.01

A Superior packaging condition, B: Inferior packaging condition
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Table 9. Changes in pH of Boiled Soybean sprouts of Mixing and Holding by storaged

Seasonings Mean+S.D.,
St
orage Storage day
Temp.
(c) 0 5 10 20 30
Mixing A 5 5.67%£0.06 5.89+0.16 5.28+0.03 5.97£0.08
5.15+0.00
25 5.71+0.03 5.88+0.09 5.35+0.04 5.83%+0.06
B 5 5.68+0.02 5.73+£0.07 5.28+0.02 5.78+0.01
5.2940.03
25 5.77+0.04 5.95+0.10 5.48+0.06 5.96+0.03
Holding(2hr) A 5 5.71%£0.02 6.02+0.11 5.28+0.03 5.64+0.02
5.20+0.06
25 5.87+0.04 6.01+0.08 5.35+0.04 5.63+0.01
B 5 5.85%+0.03 5.93+£0.07 5.30£0.02 5.65+0.04
5.31+0.05
25 5.80+0.06 6.13+0.09 5.36+£0.02 5.60+0.01

A Superior packaging condition, B: Inferior packaging condition
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Table 10. Changes in Aw of Seasonings MeantS.D,
Storage
Storage day
Seasoning Temp.
() 0 5 10 20 30
Powdered + + + +
red pepper A 5 0.4740.01 0.43£0.00 0.40£0.00 0.41+0.00 0.46£0.01
25 0.44+0.01 0.41£0.00 0.43%£0.00 0.42+£0.00
B 5 0.55£0.00 0.54+0.00 0.57+0.01 0.56+0.00
0.56x0.00
25 0.57%x0.00 0.56%0.00 0.58%+0.00 0.59£0.00
Toasts
sesame seed A 5 0.3540.01 0.43£0.01 0.38%+0.00 0.41£0.01 0.37£0.10
25 0.47£0.01 0.36x0.00 0.41+0.00 0.43+0.01
B 5 0.42%+0.01 0.424+0.01 0.50%+0.01 0.38%+0.00
0.46+0.01
25 0.49£0.01 0.44+0.00 0.55+0.01 0.55+0.01
Salt A 5 0.74%£0.00 0.73£0.00 0.75+0.00 0.75£0.00
0.72£0.00
25 0.74%0.00 0.73£0.00 0.74%+0.00 0.74£0.00
B 5 0.74%£0.31 0.73£0.00 0.74+0.00 0.74£0.00
0.74+0.01
25 0.74£0.00 0.74%0.01 0.74%+0.00 0.74£0.00
gglfﬁ’cped A 5 0.9620.01 0.9240.00 0.9340.01 0.9340.00  0.9620.00
B 5 0.97£0.01 0.96+0.00 0.93£0.00 0.93+0.03 0.95£0.00

A Superior packaging condition, B: Inferior packaging condition
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Table 11. Changes in Aw of Boiled Soybean sprouts of Mixing

and Holding by storaged

Seasonings Mean+S.D.,
Storage
Storage day
Temp.
(c) 0 5 10 20 30
Mixing A 5 0.95+0.00 0.95+0.00 0.95+0.00 0.97+0.00
0.93+0.00
25 0.95+0.00 0.93+0.01 0.95+0.00 0.96+0.00
B 5 0.95£0.00 0.94+0.01 0.95+0.01 0.96+0.01
0.94+0.00
25 0.95+0.00 0.95£0.00 0.94+0.01 0.97+0.00
Holding(2hr) A 5 0.95+0.00 0.96+0.01 0.94+£0.00 0.97+0.00
0.924+0.00
25 0.94+0.00 0.97+0.01 0.95£0.00 0.98+0.01
B 5 0.95+0.01 0.97+0.01 0.95+0.00 0.97+0.00
0.94+0.01
25 0.95+0.01 0.97+0.00 0.94+0.00 0.97+0.00

A Superior packaging condition, B: Inferior packaging condition
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Table 12. Changes in Moisture content of Seasonings MeantS.D,
Storage
Storage day
Seasoning Temp.
() 0 5 10 20 30
Powdered + + + +
red pepper A 5 5 6040.38 3.15+0.16 3.06x0.01 3.47x0.67 3.75x0.05
25 3.34+0.02 3.05%+0.10 3.70%x0.19 4.12+0.01
B 5 5.44+0.62 4.42%0.25 5.48£0.33 5.52%+0.10
5.34%+0.42
25 4.72%x0.18 5.54+£0.54 5.96+0.37 6.46£0.32
Toasts
sesame seed A 5 0.6440.08 0.77%0.13 0.95+0.16 1.26%+0.20 0.50+0.01
25 0.68+0.02 0.90%+0.03 0.97£0.16 1.241+0.60
B 5 1.05+0.14 0.82+0.07 1.291+0.13 1.70+0.45
1.03+0.01
25 1.23£0.13 1.14£0.30 1.50+0.01 1.69%0.06
Salt A 5 12940.13 4.82+0.24 3.91£0.04 5.07£0.03 4.05+0.05
25 B 4.77+0.01 3.8840.49 5.0240.20 3.984+0.57
B 5 7.62%0.31 7.01£.0.06 7.84+0.08 6.21£0.40
6.02£0.20
25 7.90£0.04 7.2910.42 8.20%+0.05 6.37£0.66
g:lff%’ed A 5 36.2142.87  40.7142.31  41.2140.98  4051+1.36  44.67+2.16
B 5 40.02+1.32 48.34£0.11 48.18%+2.59 41.09%+1.74 50.11£1.44

A Superior packaging condition, B: Inferior packaging condition
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Table 13. Changes in Moisture content of Boiled Soybean sprouts of Mixing and Holding by

storaged Seasonings Mean+S.D.
St
orage Storage day
Temp.
(c) 0 5 10 20 30
Mixing A 5 52.88%+0.03 52.26+1.58 42.93%+2.60 66.28+6.21
45.95+5.13
25 58.194+0.21 52.04+2.64 47.28+2.21 68.93+2.05
B 5 63.39£1.90 55.82%0.10 47.15+0.44 70.88+4.21
44.22+1.85
25 58.68+0.17 58.72+0.11 46.79+5.43 55.14+3.07
Holding(2hr) A 5 47.22+9.43 56.51%8.08 43.92+0.18 65.62+1.82
49.83+1.88
25 51.14+0.83 56.41+3.68 45.74+0.09 68.28+3.06
B 5 56.48+0.12 54.07+1.61 41.92+1.84 70.52+3.27
47.30%£4.33
25 55.16%+5.31 62.65+1.46 41.31£4.72 72.94+2.17

A Superior packaging condition, B: Inferior packaging condition
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Table 14. Changes in Standard plate counts of Seasonings Mean=+S.D.
Storage
& Storage day
Seasoning Temp. F value
() 0 5 10 20 30
Powdered 5 4.2040.11D  4.2140.11D  4.3340.02C  4.4240.06B  4.5140.03A  19.06™"
red pepper
25 4.20+0.11D 4.27+0.04D 4.37£0.06C 4.50£0.03B 4.60£0.00A 48.96™"
T value 1.25 1.57 3.32" 8.56™
B 5 6.63+£0.17C  6.73x0.04BC 6.76x£0.04B 6.82+0.05BA 6.88%£0.10A 6.34"
25 6.63+0.17C 6.76+0.04B 6.80+£0.03BA  6.87£0.08BA 6.91+£0.06A 8.99"
T value -30.03™" 1.47 2.07 1.35 0.75
Toasts
A 5 1.37£0.20C 1.40x0.06CB 1.47£0.10CB 1.53+£0.13B 1.74+0.03A 9.74
sesame seed
25 1.37£0.20C 1.40%x0.06C 1.48+0.00C 1.60£0.07B 1.81£0.02A 20.99"
T value 0.00 0.22 1.14 5.43™
B 5 1.73£0.08D 1.78+£0.05D 1.92+0.05C 2.04%+0.04B 2.21£0.11A 47.46™
25 1.73£0.08E 1.87£0.02D 1.98+£0.02C 2.10£0.09B 2.42%+0.06A 111.877"
T value -4.28" 4.85™ 2.69" 1.51 4117

A Superior packaging condition, B: Inferior packaging condition

xkx ekk sekk <05, <01, <.001, <.0001

ABCDE : Values with the different letter are significantly different among the trimester at p<0.0001
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Table 14. Continued Mean+S.D.
Storage Storage day F value
Seasoning Temp.
() 0 5 10 20 30
Salt 5 0.00C 0.00C 0.00C 1.0240.02B  L17+0.10A  1144.87"
25 0.00C 0.00C 0.00C 1.17£0.10B  1.30£0.00A  965.62""
T value 0.00 0.00 3.69 3.40°
5 1.28+0.15D  1.40+0.06D  1.53+0.13C  1.70£0.06B  2.08+0.12A 48.817"
25 1.28+0.15E  1.48+0.00D  1.64%£0.10C  1.82+0.18B  2.17+0.10A 46.63""
T value -20.32"" 3.60 1.77 1.62 1.45
g:ﬁ&ped 5 0.00E 1.16+£0.10D  1.54+0.04C  1.65+0.03B  2.39+0.06A  1545.75""
5 4.11£0.10E  4.47+0.10D  4.65+0.03C  4.74+0.03B  5.43+0.07A  271.76™"
T value -103.04™ -59.49™ -152.12"" -190.93"" -80.617"

A Superior packaging condition, B: Inferior packaging condition

®okx kk sekk <05, <01, <.001, <.0001

ABCDE : Values with the different letter are significantly different among the trimester at p<0.0001
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Table 15. Changes in Standard plate counts of Boiled Soybean sprouts producted by storaged

Seasonings Mean+S D,
Storage
Storage day
Temp. F value
() 0 5 10 20 30
Mixing A 5 2.67x0.20D 2.80£0.10C 2.90£0.05BC  3.01£0.02BA 3.11£0.10A 14.26™"
25 2.67x0.20D 2.81£0.09C 2.96+0.04B 3.05+0.04B 3.28%£0.12A 21.4277
T value 0.22 1.90 2.00" 1.84
B 5 5.31£0.01B 5.34£0.18B 5.38+0.06B 5.43x£0.07B 5.59%£0.09A 8.08"™
25 5.31£0.01D  5.35£0.04CB  5.41+0.07B 5.44£0.08B 5.73£0.03A 56.347"
T value 0.13 0.74 0.21 3.62°
Holding A 5 2.77£0.07C 2.83%£0.05C 2.98+0.03B 3.01£0.02B 3.21£0.11A 39.53™
25 2.77£0.07C 2.93+£0.04D 3.00+0.00B 3.05+0.04B 3.35+0.04A 124717
T value 4.00 0.67 2.00™ 2.75
B 5 5.35£0.04D  5.40£0.07DC  5.41%£0.06C 5.49£0.02B 5.59+.01A 24.15"
25 5.35+0.04D 5.41£0.07C  5.46%+0.04CB 5.51£0.03B 5.69£0.02A 52,917
T value -73.07 0.31 1.52 1.30 12.59

A Superior packaging condition, B: Inferior packaging condition

®okx kk sekk <05, <01, <.001, <.0001

ABCDE : Values with the different letter are significantly different among the trimester at p<0.0001
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Tablel6. Changes in Coliform of Seasonings MeantS.D,
§torage
Storage day
Seasoning Temp. F value
(t) 0 5 10 20 30
Foydered. 5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
T value 0.00 0.00 0.00 0.00
5 0.00E 1.17£0.10D 1.40+0.06C 1.65+0.03B 1.98+0.04A 1120.917
25 0.00E 1.40£0.06D 1.84+0.08C 2.01£0.07B 2.89%£0.05A 2043.75""
T value 0.00 5.01 11.02 11.90 33.94
geosaaséfe seed 5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
T value 0.00 0.00 0.00 0.00
5 0.00C 0.00C 0.00C 1.00£0.00B 1.40£0.06A  4321.57™"
25 0.00D 0.00D 1.00£0.00C 1.60£0.00B 1.74£0.03A  33724.2""
T value 0.00 0.00 88.74™ 51.94™" 13.79
A Superior packaging condition, B: Inferior packaging condition
) okx kk sekk < (05, <01, <.001, <.0001
ABCDE with the different letter are significantly different among the trimester at p<0.0001
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Tablel6. Continued Mean+S.D.
Storage
Storage day F value
Seasoning Temp.
() 0 5 10 20 30
Salt A 5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
T value 0.00 0.00 0.00 0.00
B 5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00B 0.00B 0.00B 0.00B 1.00£0.01A 7875.12""
T value 0.00 0.00 0.00 0.00 88.74"
Chopped A 5 0.00 0.00 0.00 0.00 0.00 0.00
garlic
B 5 0.00B 0.00B 0.00B 0.00B 1.07£0.10A 855.55""
T value 0.00 0.00 0.00 0.00 -29.76™"

A Superior packaging condition, B: Inferior packaging condition

) kk kk sekk < (05, <01, <.001, <.0001

ABCDE : Values with the different letter are significantly different among the trimester at p<0.0001
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Table 17. Changes in Coliform of Boiled Soybean sprouts producted by storaged Seasonings

Mean+S.D

Storage
Storage day

Temp. F value
() 0 5 10 20 30
Mixing A 5 0.00C 0.00C 0.00C 1.17+0.10B 1.54+0.04A 1578.627"
25 0.00C 0.00C 0.00C 1.54+0.04B 1.65+0.03A 9177.44™
T value 0.00 0.00 8.84 5.37
B 5 0.00C 0.00C 0.00C 1.65+0.03B 1.92+0.05A 8521.24™"
25 0.00D 0.00D 1.00+0.00C 2.19+0.10B 2.49+0.03A 3692.90™™
T value 0.00 0.00 88.74™ 12.35"" 25.21
Holding A 5 0.00C 0.00C 0.00C 1.30£0.00B 1.56£0.03A 20873.0""
25 0.00D 0.00D 1.00£0.00C 1.60£0.00B 1.70£0.06A 6602.93"
T value 0.00 88.74™ 4.77" 5.12
B 5 0.00D 0.00D 1.17£0.10C 1.70£0.06B 1.99£0.02A 2064.22""
25 0.00D 0.00D 1.60£0.00C 2.31£0.06B 2.5510.05A 18967.9™
T value 0.00 0.00 10.527 25.947 28.07

AT Superior packaging condition, B: Inferior packaging condition

) kk kk sekk <05, <01, <.001, <.0001

ABCDE : Values with the different letter are significantly different among the trimester at p<0.0001
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PA-5: Powdered red pepper(P) in Superior packaging condition(A) storag at 5C
PA-25: Powdered red pepper(P) in Superior packaging condition(A) storagd at 25C
PB-5: Powdered red pepper(P) in Inferior packaging condition(B) storaged at 5T

PB-25: Powdered red pepper(P) in Inferior packaging condition(B) storaged at 25T

Fig. 3. Changes in Standard plate counts of Powdered red pepper

during storage
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PA-5: Powdered red pepper(P) in Superior packaging condition(A) storaged at 5C
PA-25: Powdered red pepper(P) in Superior packaging condition(A) storaged at 25C
PB-5: Powdered red pepper(P) in Inferior packaging condition(B) storaged at 5T

PB-25: Powdered red pepper(P) in Inferior packaging condition(B) storaged at 25C

Fig. 4. Changes in Coliform of Powdered red pepper during

storage
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TA-5: Toasts sesame seed(T) in Superior packaging condition(A) storaged at 5C
TA-25: Toasts sesame seed(T) in Superior packaging condition(A) storaged at 25T
TB-5: Toasts sesame seed(T) in Inferior packaging condition(B) storaged at 5C
TB-25: Toasts sesame seed(T) in Inferior packaging condition(B) storaged at 25T

Fig. 5. Changes in Standard plate counts of Toasts sesame seed

during storage
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TA-5: Toasts sesame seed(T) in Superior packaging condition(A) storaged at 5C
TA-25: Toasts sesame seed(T) in Superior packaging condition(A) storaged at 25T
TB-5: Toasts sesame seed(T) in Inferior packaging condition(B) storaged at 5C
TB-25: Toasts sesame seed(T) in Inferior packaging condition(B) storaged at 25T

Fig. 6. Changes in Coliform of Toasts sesame seed during

storage
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SA-5: Salt(S) in Superior packaging condition(A) storaged at 5C
SA-25: Salt(S) in Superior packaging condition(A) storaged at 25C
SB-5: Salt(S) in Inferior packaging condition(B) storaged at 5T
SB-25: Salt(S) in Inferior packaging condition(B) storaged at 25T

Fig. 7. Changes in Standard plate counts of Salt during storage
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SA-5: Salt(S) in Superior packaging condition(A) storaged at 5C
SA-25: Salt(S) in Superior packaging condition(A) storaged at 25C
SB-5: Salt(S) in Inferior packaging condition(B) storaged at 5T
SB-25: Salt(S) in Inferior packaging condition(B) storaged at 25T

Fig. 8. Changes in Coliform of Salt during storage
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CA-5: Chopped garlic(C) in Superior packaging condition(A) storaged at 5T
CB-5: Chopped garlic(C) in Inferior packaging condition(B) storaged at 5C
Fig. 9. Changes in Standard plate counts of Chopped garlic during

storage
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CA-5: Chopped garlic(C) in Superior packaging condition(A) storaged at 5T
CB-5: Chopped garlic(C) in Inferior packaging condition(B) storaged at 5C
Fig. 10. Changes in Coliform of Chopped garlic during storage
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MA-5: Boiled Soybean sprouts mixed Seasonings in Superior packaging
storaged at 5T
MA-25: Boiled Soybean sprouts mixed Seasonings in Superior packaging
storaged at 25C
MB-5: Boiled Soybean sprouts mixed Seasonings in Inferior packaging
storaged at 5T
MB-25: Boiled Soybean sprouts mixed Seasonings in Inferior packaging
storaged at 25C

Fig. 11. Changes in Standard plate counts of Boiled

sprouts
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MA-5: Boiled Soybean sprouts mixed Seasonings in Superior packaging condition(A)

storaged at 5C

MA-25: Boiled Soybean sprouts mixed Seasonings in Superior packaging condition(A)
storaged at 25C

MB-5: Boiled Soybean sprouts mixed Seasonings in Inferior packaging condition(B)

storaged at 5C

MB-25: Boiled Soybean sprouts mixed Seasonings in Inferior packaging condition(B)

storaged at 25C

Fig. 12. Changes in Coliform of Boiled Soybean sprouts
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HA-5: Boiled Soybean sprouts mixed Seasonings in Superior packaging condition(A)
storaged at 5C held during 2hours
HA-25: Boiled Soybean sprouts mixed Seasonings in Superior packaging condition(A)
storaged at 25C held during 2hours
HB-5: Boiled Soybean sprouts mixed Seasonings in Inferior packaging condition(B)
storaged at 5C held during 2hours
HB-25: Boiled Soybean sprouts mixed Seasonings in Inferior packaging condition(B)
storaged at 25C held during 2hours

Fig. 13. Changes in Standard plate counts of Boiled Soybean

sprouts held during Zhours
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HA-5: Boiled Soybean sprouts mixed Seasonings in Superior packaging condition(A)
storaged at 5C held during 2hours
HA-25: Boiled Soybean sprouts mixed Seasonings in Superior packaging condition(A)
storaged at 25C held during 2hours
HB-5: Boiled Soybean sprouts mixed Seasonings in Inferior packaging condition(B)
storaged at 5C held during 2hours
HB-25: Boiled Soybean sprouts mixed Seasonings in Inferior packaging condition(B)
storaged at 25C held during 2hours

Fig. 14. Changes in Coliform of Boiled Soybean sprouts held

during Zhours
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ABSTRACT

Microbiological Hazard Analysis for Seasonings used in

Foodservice Operations or Foodservice Industry

Lee Min-young
Department of Food &Nutrition
The Graduate School

Sungshin Women's University

We intended to study further based on the previous studies of the
spices and condiments pointed out as risk factors of non-heating
process or process after heating. With powdered red pepper, roasted
sesame seed, salt, and minced garlic as targets, we performed
comparative analysis of microbiological risks based on the packing state
between spices group A of which the retail distribution temperature and
packing state is fine, and spices group B, of which its hygienic state is
suspicious, and also analyzed the microbiological change of quality based
on the storing temperature and term in order to offer the hygienic
management method for microbiological quality stability.

We evaluated each quality as follows.

First, we analyzed the physiochemical(pH, Aw, moisture content) and

microbiological (standard plate count, count of coliform group) risk of



spices group A and B respectively.

Second, we produced the food using spices group A and B, and
analyzed the respective required time, temperature state, and the
physiochemical(pH,Aw, moisture content) and microbiological(standard
plate count, count of coliform group) risk.

Third, we analyzed the physiochemical (pH, Aw, moisture content) and
microbiological(standard plate count, count of coliform group) risk by
storing spices group A and B at cold storage temperature(5C) and room
temperature(25C) for 0, 5, 10, 20, and 30 days respectively. and we
analyzed the physiochemical (pH, Aw, moisture content) and
microbiological (standard plate count, count of coliform group) risk of
extracted spices group A and B storing at cold storage temperature and
room temperature classified by each storing days (0, 5, 10, 20, 30 days).

The followings are experimental results acquired from mentioned above.

1. As results of measuring the temperature state of powdered red
pepper, roasted sesame seed, salt and minced garlic, and required time
and temperature state of process for seasoned bean-sprouts, both group
A and B spices maintained cold storage condition (5C+1.0) when
inspected, the required time of seasoned bean-sprouts with group A and
B spices was less than 2 hours both, and the internal temperature of

the food was within 5C, which is suitable for the storing standard.

2. As results of physiochemical risk analysis on the basis of process,

the pH ranges of powdered red pepper, roasted sesame seed, salt and



minced garlic were 4.8176.76, which were in the potential risk range(pH
4677.0), and seasoned bean-sprouts dressed with group A and B spices
and seasoned bean-sprouts dressed with group A and B spices in
holding process were also in the range of potential risk.

For Aw, Aw of group A and B spices except minced garlic was
0.3570.74, which was in the range of high safety against microbial
multiplication, and Aw of seasoned bean-sprouts dressed with group A
and B spices was 0.9370.94, which was in the range of potentially high
riskiness (0.8570.99).

In case of moisture content, the range of group A and B was
0.64742.02%, and seasoned bean-sprouts dressed with group A and B
spices was 44.22745.95%.

3. As results of microbiological test on the basis of process, the
number of standard plate bacteria was 7.13(Log CFU/g, omitted below),
and that of coliform group was 6.73. In case of powdered red pepper
among subsidiary spices, the numbers of standard plate bacteria in
group A and B were 1.37 and 1.73 respectively.

In addition, the numbers of standard plate bacteria in group A and B
were 0 and 1.28 respectively in case of salt, and the bacteria were not
detected in group A, but the number of standard plate bacteria in group
B was 4.11 in case of minced garlic. Thus, there were less than 6 of
the number of standard plate bacteria and 3 of coliform count, two of
which are the microbiological maximum safe levels of raw materials,

except powdered red pepper in group B, and coliform groups were not



detected in all group A and B spices.

The number of standard plate bacteria before dressing with the spices
was 1.39, and there were not any coliform group detected. However,
the numbers of standard plate bacteria in seasoned bean-sprouts dressed
with group A and B were 2.67 and 5.31 respectively, the level of which
exceeds the number of standard plate bacteria(<5). Coliform groups
were not detected from seasoned bean-sprouts dressed with group A

and B spices.

4. The results from measuring the temperature of red pepper
powders, parched sesames, salts, and chopped garlics in both A and B
group across storage temperatures and periods as well as the
necessary time and temperature of the seasoned bean sprouts across
the production stages showed that the inner temperature of the red
pepper stored for 0, 5, 10, 20, and 30 days under either 5C condition
or 25C condition fell within 4.276.3C and 25.6728.6C range for the A
group, respectively for each storage temperature condition and within
4776.2C and 25.5726.7C range for the B group, respectively. For the
parched sesame, A group showed 5.476.0 and 26.2728.6C, respectively
and B group showed 4.776.2°C and 25.5726.7C, respectively. The salt
in A group showed 4.976.0C and 25.9728.1C, respectively and the salt
in B group showed 4.8°57C and 2547275C, respectively. The
chopped garlics stored under 5C temperature condition showed 5.475.
7C for A group and 4.6756C for B group. All samples stored up to

30" day under 5C temperature condition fell within 4°6°C range and



all samples stored in 25C fell within 27728 °C range.

The result from measuring the inner temperature of the seasoned bean
sprouts which has been preprocessed showed that the inner
temperature of the seasoned bean sprout produced with the seasonings
stored up to the 30™ day under either 5C or 25C fell within 24.6727.
2C and 2597276C for A group, respectively for each temperature
condition and 24.87272C and 25.47274C for B group, respectively.
There was no significant temperature difference between the two
types of seasoned bean sprouts produced with the seasonings of A

and B groups stored in either 5C or 25C temperature condition.

5. As results of physiochemical quality tests on the basis of the
storing temperature and term, the pH range of powdered red pepper
storing at 5C and 25C for 30 days was 4.8174.97, that of roasted
sesame seed was 5.9276.56, and that of salt was 6.0376.76, which
indicated that there were no big differences between group A and B.
However, the pH range of group A minced garlic was low(4.7874.85) by
adding citrate, and that of group B minced garlic was 5.9576.31, which
was relatively high. When producing the seasoned bean-sprouts by
mixing with respective spices and storing, group A and B showed
5.1575.97 and 5.2876.13, which represented group B is a little higher.

In case of Aw, powdered red pepper was 0.4070.90, roasted sesame
seed was 0.3570.55, salt was 0.7270.75, and minced garlic was 0.9270.97,
so there were no big differences between group A and B. When

having been mixed and stored, the seasoned bean-sprouts produced with



group A spices, Aw of group A and B were 0.9370.97 and 0.9270.98
respectively, which was alike.

The moisture content of group A powdered red pepper which had been
packed and distributed was 2.6074.12, which was relatively lower than
group B(4.4276.46). In case of roasted sesame seed as well, the value
of individually packed and distributed group A was 0.5071.25, but that of
B was 0.8271.70, which was higher.

In case of salt, the value of group A was 3.8875.07, and that of group B
was 6.0278.20, that of group A and B of minced garlic were 36.21744.67
and 40.02750.11, which indicated that B has high moisture content

because it had been exposed to outside.

6. As results of the microbiological tests on the basis of the storing
temperature and term, the number of standard plate bacteria of group A
at both 5C and 25C showed less than 5, the basis of the number of
standard plate bacteria of cooked foods until 30 storing days. The
change of the number of standard plate bacteria on the basis of each
storing day of group A was 2.67 and 3.11 when storing at 5C for 0
days and 30days, which showed the significant increase, but still less
than 5 (the standard), and all were safe at both 5C and 25C until 2
storing hours in storing stage. In case of group B, the value was 5,31
at the mixing stage of 0 storing days, which exceeded the basis, and it
multiplied continuously. Setting the value less that 2 to the standard
number of coliform groups in cooked foods, the coliform groups were

not detected in the seasoned bean-sprouts dressed with group A spices



at both 5C and 25T until 10 storing days, but the value at 20 and 30
storing days was 1.17 and 1.54 respectively, which showed a significant
increase storing at 5C, and the value at 20 and 30 storing days was
154 and 1.65 respectively, which showed a significant increase storing
at 25C as well.

The coliform groups were not detected in the seasoned bean-—sprouts
dressed with group B spices at both 5C until 10 storing days, but the
value at 20 and 30 storing days was 1.65 and 1.92 respectively, which
showed a significant increase, and the coliform groups were detected
early at 10 storing days (1.02), the value at 20 and 30 storing days was
2.19 and 2.49 respectively, which exceeded the basis of the number of

coliform group and showed significant increase storing at 25C as well.

As the results of the comparative analysis of the microbiological risk
based on the storing state of the spices mentioned above, we confirmed
that microbiological safety of the spices not having been exposed to
outside were higher, and it influences on the hygienic state of cooked
foods as well.

In consequence, hygiene of the spices itself is a matter of grave
concern, and it is thought that safety of cooked foods mixed with the
spices would be able to be enhanced through each company’s effort on
introducing HACCP when producing the spices and regulating the

temperature during distribution.
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