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Study on Chicken Breast Meat by Vacuum Cooking (II)

Effect of Reheating and Storage Period on the Physical Properties and
Sensory Attributes of Chicken Breast Meat

Sachie SAINEN, Keiko SHBATA and Yasuyo YASUHARA

Faculty of Nutrition Science, Kagawa Nutrition University, Sakado, Saitama 350-0288

Vacuum cooking involves two subsequent processes: storage at refrigeration temperature and
reheating in hot water for serving. We investigated the effect of the storage period and reheating
method on the physicochemical properties and sensory attributes of chicken breast meat. Reheating
was conducted at three temperatures (75°C, 85 and boiling) in a water bath, the sample being heated
until the internal temperature reached 75C and then held for 1 min. Reheating in boiling water had se-
vere effect on the cooking properties and physical properties. Reheating at 85C seemed to be useful
for reducing the reheating time needed at 75°C. The storage periods tested were 0, 2, 6 and 12 days (in-
cluding the day of cooking). Decreasing water content and juiciness were related to increasing storage
period. To optimize the physicochemical properties and sensory attributes, the usual storage period
used in restaurants etc. (6 days, including the day of cooking) seems appropriate.
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Chicken breast meat

Vacuum packing

Heating appliance Water bath
(70°C)
End point temperature *' 70°C
Holding time ** 5 min
Chilling method Ice water

Storage period *3 1

Reheating temperature ** 75°C

(internal tenlperature t03°C) (internal temperature to 3°C)

85°C  Boiling

End point temperature *s 75°C
Holding time *é 1min

} Pasteurisation
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Fig. 1. Vacuum-cooked sample preparation

*! Final internal temperature of a sample (70°C) during cooking. ** Holding time after internal
temperature of sample had reached 70°C. ** Sample stored at 0°C. This period includes the
day of pasteurisation and reheating. ** Water bath temperature for reheating. *° Final inter-
nal temperature of a sample during reheating. *® Holding time after internal temperature of
sample had reached 75°C. *” This sample was not stored or reheated.
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Fig. 2. Time-temperature curves for vacuum-cooked chicken breast meat dur-
ing reheating

Table 1. Effect of reheating time and temperature on the physical properties
of vacuum-cooked chicken breast meat

Not stored or  Reheating water bath temperature

Physical property

reheated”’ 75C*? 85C** Boiling**

Reheating time (min)** 34.740.6° 14.0+0.5° 11.6+0.7°
Yield (%) 88.7+1.1  76.3+2.6® 78.7+£0.9¢ 75.4+1.5°
Size (%)*° 85.9+2.3  79.6+5.0° 79.3+4.6° 72.843.92
Moisture (%) ' 72.240.5  68.2+1.1* 70.4+0.8° 69.8+0.2°
Juiciness (%) 42.3+1.2  28.4%+0.9% 33.9£1.4° 29.9+2.0°
Shear value (X10°N/m?) 7.42+1.32 6.39+1.36 6.09+1.52 6.28+1.57
Deformation (%) 60.0+4.4  62.7+1.2 61.4+55 65.3+4.6
Internal color L 81.2%+0.9 81.9+0.9 80.8+1.0 81.2*1.6
a. 2.340.2 2.740.3°  2.1+0.2%  2.0+0.3%

b 12.3+£0.5  11.9%£0.6 12.3+0.4  12.3+0.5

Color difference . ‘ 0.9+0.1 0.8+0.1 0.7£0.1 -

*! This sample was not stored or reheated. Details are shown in Fig. 1. ** Reheated
in a 75C water bath; 75C final internal temperature, 1 min holding time. Details are
shown in Fig. 1. **Reheated in a 85C water bath; 75°C final internal temperature, 1
min holding time. Details are shown in Fig. 1. ** Reheated in boiling water bath; 75
C final internal temperature, 1 min holding time. Details are shown in Fig. 1. ** Time
for the internal temperature of a sample to reach 75C with holding 1 min. *° (Size
after heating—size before heating)/size before heating X 100. * b ¢Different letters in
the same row indicate significant difference in reheating water bath temperature (p
<0.01). ‘
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Fig. 3. Structural variation of vacuum-cooked
chicken breast meat from the water bath

temperature for reheating

The cross section of muscle fibers was viewed by optical

microscopy after Masson trichrome staining. A: 75C, B: 85

T, C: Boiling, ©: Protein granule.
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Fig. 4. Variation in the sensory properties from the water bath temperature for reheating
Fifteen panelists evaluated the samples reheated in the 75C*' and boiling water*? baths, using the 85
C*? sample as a standard. Scales used in the sensory evaluation; 1=red, 7=brown in color; 1=weak,
7=strong in aroma and intensity of umami taste; 1=not preferred, 7=preferred in color preference,
aroma preference, ease of biting off with the teeth, texture, taste preference and overall preference;
1=tough, 7=tender in tenderness/toughness; 1=dry, 7=juicy in juiciness. * b ¢Gignificant difference (12

<0.01). *!*%*3 Details are shown in Fig. 1.
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Table 4. Effect of storage period on the physical properties of vacuum-cooked chicken

breast meat

Storage period

Physical property 0 day

(Not stored 2 days*? 6 days*? 12 days**
or reheated) *!

Reheating time (min)** — 14.4%0.7 14.6+0.8 14.740.7
Yield (%) 88.7£1.1° 78.442.0°  77.14£1.22  76.7%+1.5°
Size (%)*® 85.9+2.3¢ 75.3+£3.4°  75.04£2.6%  74.1%2.72
Moisture (%) 72.0£0.6¢ 69.5+0.3°  69.2+£0.5°  68.6+0.42
Juiciness (%) 41.2+1.1¢ 33.6+0.8¢ 32.1+1.4°  31.0+1.12
Shear value (X10° N/m?) 7.16+1.34%®  8.74+1.65° 9.05+1.27¢ 6.32+1.522
Deformation (%) 66.8+5.3° 69.5+1.6"  70.9+3.2°  59.6+5.82

Internal color L 81.1+0.8 81.41+0.6 80.9+0.5 81.2+1.6
a 2.840.2¢ 2.340.3¢ 2.010.32 2.240.3°

b 11.840.6 12.0+0.4 12.040.8 12.040.5

Color difference 0.8+0.1 1.0+£0.2 1.0+0.1

*1 This sample was not stored or reheated. Details are shown in Fig. 1. ** Stored at 0C for
1 day and reheated in the 85°C water bath. Details are shown in Fig. 1. ** Stored at 0C for 5
days and reheated in the 85°C water bath. Details are shown in Fig. 1. ** Stored at 0T for 11
days and reheated in the 85°C water bath. Details are shown in Fig. 1. *° Time for final internal
temperature of a sample to reach 75°C with holding time 1 min. ** (Size after heating—size be-
fore heating)/size before heating X 100. * b.¢.dDjfferent letters in the same row indicate signifi-

cant difference (p<0.01).

(2) EZHRBIIBAREFHELEMEI Y, &
RIZRIZTE

1) RAEYHECE2REN DY

BRELZ-DDORBEHE LTHEMBRLTHT Z20T,
REE%, Bin# (BRUERE : 85C, Hu.LiEE @ 75T,
MBAREEEMR :149) LA-RABoREY, WHE%
Table 4 IZ/RL7:. $HE), BREFELD6HIT
BREHBOERIEVERICES LS, 6BE 12
HOMICEBLRZRRD b holz. A7, it
LA REHEOER CEVERICR L. TR,
MEAHEWRABAET L, EORBTRELALIL
L DBRERICFY v 7L LT LR 8 ) A
KRy, RS, SHEPBS LT
ZuhtEZobNT:.

BIMEIR 6 HE TE L R AMEMAA LN, 12
HTRETLTW., 12 BRFICLIHHFHEIKET
X, RERPAREORBIIEMBALNEVDT, #
HEWFEREILTIER L, FU vy 7TROEMR VKT,
ZHHEOETICE VHEKIEL, A RbZEICL
HEBbns. BHE WKENEHY Y 7Vog)

LRV =T A= =2ty FTHERIZLAL, 1B%
122 LTV ARELSBIETE, JIEOR, EH%IE
Ch, Lo2RENLE)THorz, T, KIGLT
WEWBEIZLAESTLICE2EEBLEIONS.
BITRTERTFIMECR I2APERICBEVEFMES L
Twiz. ZOFEIIKS, FHEORTICE YOS
DAL EBTLICLAEREB DN,

2) MgEZE

HRIZERET 525, REHAHOERIZHEY, R
BALEL LY, BGHBOFEELES ZoTwbL
WA Z, BBADLASCERIBA L, HREKEDOS
KRB LTWADEALR, KIVRBIL, Bko
TWh I HIBBESh., LiL, fioflEHE LR
HIZ6HE 2ZHOMOERZR L ZWERICH D LI
HZ5B,

3) 9 FERES

REPBICL 2EBEEYEOEREE BT A L
IMPiX, OH& 2HRU 6 HOBMIZIIAEEZIIALN
7258, BRAEHE, BB L/z2, 6, 12HD 3 HEMTIX
BEEEN o7 (Fig.5). BT I /EiX6 A2

(875) 87

NI | -El ectronic Library Service



Japan soci ety of Home Economics

300

250

200

*1

150

100

Retention (mg)

30
25
20
15

10

AAREF4SE Vol 54 No. 10 (2003)

O\ ab
o“\o s =
L L 1
<,
. "... - . - 25059 \gusuuuny oy
~.<>,..-.---'- ----------.......O
) -
b b ‘ b —O-pump,
a .
[ r— oer
w L B 5 AMP
| | | | «e e &y »+» Hypoxanthine
0 *? 2 -8 12 % Xanthin
Storage period (day)

Fig. 5. Effect of storage period on the ATP-related compounds of vacuum-cooked

chicken breast meat

*! Content in cooked meat corresponding to. 100 g of raw‘_ meat. *% The 0-day sample was not
stored or reheated. Details are shown in Fig. 1. &,_b Significant difference (p<0.01).
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Fig. 6. Effect of storage period on the free amino acids of Vacuum-cobked chicken

breast meat :

*1 Content in cooked meat corresponding to 100 g of raw meat. *? The 0-day sample was
not stored and reheated. Details are shown in Fig. 1.

88

(876)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

BAOEZERE T AR (B2#H)

Color

Overall
preference

Taste
preference '

!

1
I
!
!

i I

strong j€— I'

1

Intensity of
umami taste *,

Juiciness

_ brown
~ -

-~

Tenderness/Toughness

Color

/[\‘ ~~_ preference

Aroma

! preference

i
;| prefer

1
_Y Ease of biting off
with the teeth

—&— 6 days
—B- 12 days

Fig. 7. Effect of storage period on the the sensory properties of vacuum-cooked

chicken breast meat

Fifteen panelists evaluated the 2-day,*' 6-day*® and 12-day**-stored samples, using the 0-
day (not stored or reheated)** sample as the standard. Scales used in the sensory evalua-
tion: 1=red, 7=brown in color; 1 =weak, 7=strong in aroma and intensity of umami taste;
1=not preferred, 7=preferred in color preference, aroma preference, ease of biting off
with the teeth, texture, taste preference and overall preference; 1=tough, 7=tender in
tenderness/toughness; 1=dry, 7=juicy in juiciness. Encircled letters means no significant
difference. * ™ °Significant difference (p<0.01). *'*** *3** Details are shown in Fig. 1.
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