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2. AL @Al wE olstetA FH 54 A3 pH 45, 547~6.90%
HAA R fddol = W9 (pH 46~7.0)01 A

Awe] 45, 095~099c 2 BF vAE 49 FAH APl =2
H21(0.85~0.99) ] AT}

TFudEel A, g We AR FEdES 64.72~73.46°] %)

, AA e GAN A= 67.57~78.37= ERRT

T9 Solberg7Dl A AT el A3
<10°, <10%& wrEA T W7 A
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ko3
5
EEPVEFE ANTEE DY o)

4. A7ME 2L A7 wE osety FF A, pHY AS 09A
A7t A 2o FE-Atolx + ofrmEBHA HIbitel pHE 77}
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Abstract

Hurdle effect of Spices-Herb and Ascorbic acid on steamed

chicken processed by sous-vide cook chill system

Bae Ji-won
Department of Food & Nutrition
The Graduate School

Sungshin Women's University

This study aimed to determine physicochemical, microbiological
and sensory quality on steamed chicken by adding Herb-spices
and Ascorbic acid processed by sous-vide cook chill system.
Firstly, foods were prepared using the Sous vide Cook Chill
System(SVCC) and microbiological effect of Hurdles( Herb-spices,
Ascorbic acid) were assessed during the entire production process
by measuring process time, temperature, pH, water activity and
Moisture contents and determining standard plate counts and
coliforms counts.

Secondly, to evaluate the quality and safety, the physicochemical
(pH, Aw, and moisture content) and microbial (standard plate
count, coliform count, psychrotrophic bacteria count) qualities were
evaluated by adding Hurdles (Herb-spices, Ascorbic acid) stored at
3T for Oday(after cooking), bdays, 10days and 15days and

reheated.



Thirdly, the sensory evaluation (appearance, flavor, color, taste,
hardness, acceptability) were evaluated according to Hurdles
(Herb-spices, Ascorbic acid) and storage day(Oday, b5days, 10days,

15days). The following results were obtained.

1. The time and temperature needed during each stage were
measured at the time of preparing steamed chicken in soy sauce .
Ingredients other than soy sauce were kept cold at 7C. In the
case of steamed chicken in soy sauce with SVCC average internal
temperatures satisfied with the standard (74C). The cooling
temperature and SVCC time was satisfied of the standards, being

cooled to 3T within 90 min of preparation.

2. The pH measurement during the production process revealed
the pH range from 5.47 to 6.90, indicating potentially hazardous
state, which ranged from 4.6 to 7.0. All ingredients have the
optimal level of water activity of microbial contamination. Moisture
Contents range of raw Ingredients were 64.72~73.46 and

pre-preparation ingredients were 67.57~78.37.

3. Microbial tests of each preparation stage showed the following
results. In the main ingredient, ie., chicken, potato, carrot, onion,
garlic used for the preparation of steamed chicken in soy sauce,
the standard plate count was 5.06,(Log CFU/g, under unit omit),

4.26, 4.01, 3.25 and 6.29 respectively, coliform count was 3.15,



2.78, 3.09, 2.85 and 4.08 respectively. Immediately after cooking,
coliform was not detected and standard plate count was 2.0 in
control, 1.75 in Herb-spices, 1.25 in Ascorbic acid, 1.30 in
Herb-spices and Ascorbic acid. Immediately after cooling, coliform
was not detected and standard plate count was 2.18 in control,
1.90 in Herb-spices, 1.43 in Ascorbic acid, 1.40 in Herb-spices

and Ascorbic acid .

4. The results of measuring physicochemical qualities according to
Hurdles and storage day are as follows. In the case of pH, control
and Herb-spices + Ascorbic acid were 6.55 and 6.42 at o day
and 6.82, 6.53 at 15 days respectively. Herb—-spices + Ascorbic
acid had lower pH level than control. After reheating, the pH level
of control and Herb-spices and Ascorbic acid was 6.33, 6.31
respectively, Herb—-spices + Ascorbic acid was lower than control
by O day. Herb-spices + Ascorbic acid was 6.23 and control was
6.56 by 15 days, that means Herb-spices + Ascorbic acid was
lower than O days.

The Aw in steamed chicken in soy sauce with control,
Herb-spices + Ascorbic acid were 0.92, 0.94 and 0.93,0.96
respectively, by 0O day and 15 days. After reheating, control,
Herb-spices + Ascorbic acid were 0.94, 0.93 and 0.93,0.94
respectively.

Moisture content In soy sauce with control, Herb-spices

+ Ascorbic acid were 79.92%, 81.72% respectively, by 0O day.



After reheating, control, Herb-spices + Ascorbic acid were
72.62%, 81.72%, respectively, and in 15 days, control, Herb-spices
+ Ascorbic acid 83.15%, 75.92% respectively.

5. Food quality was evaluated using microbial tests according to
Hurdles and storage day. The results were standard plate count
was increased to 2.18(Log CFU/g), 2.32, 2.59, 3.78 on control
and 1.90, 2.00, 2.49, 3.64 on Herb-spices, 1.43, 1.90, 2.38, 3.63
on Ascorbic acid, 1.40, 1.87, 2.17, 3.56 on Herb-spices +
Ascorbic acid, respectively, by Oday, 5days, 10days, 15 days
(p<.0001). After reheating, standard plate count was increased to
2.00, 2.27, 2.57, 3.65 on control, 1.75, 1.98, 2.38, 3.55 on
Herb-spices, 1.25, 1.89, 2.18, 3.45 on Ascorbic acid, 1.03, 1.81,
2.05, 3.24 on Herb-spices + Ascorbic acid, respectively, by Oday,
bdays, 10days, 15 days (p<.0001). Compare control group with
other additional groups, control group was 2.75 but other groups
were 2.38, 1.89, 1.81 by 10 days and control group was 3.65 but
other additional groups were 3.55, 3.54, 3.24 by 15 days.

Coliform counts were not detected by 0O day, according to the
storage days, control was increased to 2.00, 2.22, 2.66,
Herb-spices was 1.88, 1.92, 2.45, Ascorbic acid was 1.60, 1.85,
2.25, Herb-spices + Ascorbic acid was 1.48, 1.78, 2.08 by 5
days, 10 days, 15 days (p<.0001). Compare control groups with
other groups by storage days, coliforms on control group by 10

days was 2.22 that exceed standard line but other additional



groups were 1.92, 1.85, 1.78 that did not exceed standard line, on
control group by 15 days was 2.66, Herb-spices + Ascorbic acid
was 2.08. Both graoups exceed standard line but Herb-spices and
Ascorbic acid better than control group qualitatively (p<.05). After
reheating coliform counts were not detected by O day, according
to the storage days, control was increased to 1.79, 1.93, 2.55,
Herb-spices was 1.78, 1.79, 2.35, Ascorbic acid was 1.60, 1.74,
2.14, Herb-spices + Ascorbic acid was 1.39, 1.70, 1.93. control
group did not exceed standard line but exceed by 15 days. But
Herb-spices + Ascorbic acid group was 1.93, which did not
exceed the standard line even long storage days. But it was not
significant.

Psychrotrophic bacteria count was increased to 2.25, 2.94, 3.09,
3.93 on control group(p<.0001), 2.11, 2.56, 2.68, 3.80(p<.0001) on
Herb-spcies, 2.15, 2.33, 2.58, 3.60(p<.0001) on Ascorbic acid,
1.92, 2.22, 2.44, 3.00(<p.0001) on Herb-spices + Ascorbic acid by
0, 5, 10 15 days. Control group was 2.94 by 5 days, and it was
increased to 3.93 by 15 days but Herb-spices + Ascorbic acid
group was Iincreased from 2.22 to 3.50. That represent hurdle
additional group 1is effective to prevent Psychrotrophic bacteria
growth. After reheating, Psychrotrophic bacteria count was
increased to 2.22, 2.30, 2.5709, 3.30 on control group(p<.0001),
2.03, 2.12, 2.48, 3.22(p<.0001) on Herb-spcies, 1.91, 2.08, 2.16,
3.15(p<.0001) on Ascorbic acid, 1.82, 1.89, 2.06, 3.13(<p.0001) on

Herb-spices + Ascorbic acid by 0, 5, 10 15 days, they were



increased significantly. Control group was increased to 2.57 by
10days and Herb-spices + Ascorbic acid was increased to 2.05,
that means Herb-spices + Ascorbic acid group was lower

bacterial growth than control.

6. The results of measuring sensory evaluation according to
Hurdles and storage day are as follows. Appearance by 0 day,
control was 4.88 but other additional groups were 5.13, 5.13, 5.25.
Follow the storage days control was 4.12 by 15 days, hurdle
additional groups showed higher sensory score than cotrol like
4.13, 4.25, 4.5.

Flavor by O day, control was 4.87 but other groups were 5.38,
5.25, 5.50, it was higher sensory score than control group.
According to storage day, control was 4.12 by 15 days, compare
other groups with control group were higher sensory score like
4.25, 4.5, 4.63.

Color was decreased according to storage days. Control was
5.00, 4.50, 4.38, 4.25, Herb-spices was 3.88, 3.75, 3.50, 3.25,
Ascorbic acid was 5.00, 4.63, 4.5, 4.38, Herb-spices + Ascorbic
acid was 4.63, 4.00, 3.63, 4.13, not significant. Compared by
additional groups, Herb-spices group had lower score than any
other groups.

Taste by O day, control was 4.5, Herb-spices + Ascorbic acid
was 5.13, it was Herb-spices + Ascorbic acid group got higher

sensory score, this score was continued by 15 days.



Hardness by 15 days, control was 3.75 but Herb-spices +
Ascorbic acid was 4.25.

According to the storage days, acceptability was 4.63, 4.50, 4.13,
4.00 on control, 4.88, 4.63, 4.25, 4.13 on Herb-spices, 4.75, 4.63,
4.50, 4.25 on Ascorbic acid, 5.00, 4.88, 4.50, 4.38 on Herb-spices
+ Ascorbic acid, it was decreased pass by storage, not
significantly. Compared by additional group, hurdle additional group

showed high sensory score, not significantly.

In conclusion, when the effects of hurdles on physicochemical and
microbial qualities were analyzed, the following results were
obtained. Firstly, compared control with hurdle additional groups
had less change of pH, Aw, Moisture contents. Secondly, in this
study hurdle additional groups showed higher microbial quality
compared with control, it means herb-spices and Ascorbic acid,
hurdles, provided antibiotic effect fianally microbial growth and
acidification were controled. Thirdly, hurdle additional groups were
high score 15

days when hurdle additional groups and control group were
compared. And after reheating, standard plate count and coliform
count were satisfying the standards applied in processed food.(105
CFU/g, 102 CFU/g) Thus, sensory and microbial qualities were
satisfying until 15 days so, satisfying of quality was better hurdle

additional groups than control group.
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