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Study on Chicken Breast Meat after Vacuum Cooking (1)

Composition of the Physical Properties and Sensory Attributes
after Vacuum Cooking and Boiling

Sachie SaINEN, Keiko SHiBaTa and Yasuyo YASUHARA

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

We investigated the physical properties and sensory attributes of chicken breast meat heated by
vacuum cooking (VC) to compare with those by boiling cooking (BC) when the meat was in a
palatable condition. With VC, the meat was heated in a 70°C water bath until the internal temperature
of the meat had reached 70°C, this temperature being held for 5 min. With BC, the meat was heated in a
95-100°C water bath until the internal temperature of the meat had reached 85°C. The effect of 1%
salt addition was also studied for VC at the same heating temperature that was held for 1 or 5 min.
The samples thus prepared were subjected to physicochemical and sensory evaluations. We concluded
that yield of weight, juiciness and IMP content of the meat by VC were significantly higher than those
by BC, but the shear value by VC was significantly lower. Salt addition was effective in reducing the
heating time and increasing the water holding capacity. The yield, texture and palatability were also
improved by salt addition.

(Received February 28, 2001; Accepted in revised form April 28, 2003)

Keywords: vacuum cooking HZZFH chicken meat
&R, yield S8, juiciness ZiT4.

8P, internal temperature AR, salt

1.# §
HZERBII AN 2 B2k, WET—ERME, %

DADHLREESAHTH 72, 22T, KIFFETIE
HZERBLABALGTMA L CBADRK L, T

RIRAF—Lar Ry ard =T %TNET 55
BETHE., CoOBATTCIMMEINIEHAE, &5
W2, BREGEHzIT—EHHT OV FMREL, HIEER
BT ABICHEMBRLZITRET L5606 5. wih

YIEEIEIET L L vbh, KEREKHEL T
OB ER LTV DB Y,

HAEFBEL-ARICEL CREESCEER S 2
L7ciE 3 2 <, BBIICERELEN TV A DA
REHESZEINE, BRICHET 285 EIH R UEE
LINZEDHENTWAEA, TNhSDOHETITMEE
RIJGRE & INZLls M 2 HIMTEEHE & L CB Y, B T

nrzmskfx v, hOoREORLEFREL, &
RUOYHx ke L, REEOREZIRALZ L2 HWY
L7z T, ERNAEZELERRING, BEEH
BT 5 I LIEBEERY, BIFHIZOWTHHET
EEt L7z,

2. EBRAE
CORNE-" W =2
HEBRRETONEIEICERIEL, £% 8Bk, BH
4 EEMBZOMR 704 9 —-WADOELE % — 2 LT
AL, LBl%xtiE, AH%20BX 5 s L CTERICH

(591) 71

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HARBERES

Vol. 54 No. 7 (2003)

Vacuum cooking Boiling cooking Vacuum cooking

fith salt)

1% salt added
kept refrigerated
for 30min, washed

Vacuum packing VacuuT packing
Boiling water by
Heating method Water bath induction heater Water bath
(70°C) (95-100°C) (70°C)
Final temperature' 70°C 85°C 70°C
Holding time : 1or 5 min 0 niin 1 or 5 min
Chiliing method iced water iced water iced water
(Internal temperature down to 3°C)
Fig. 1. Sample preparation by vacuum cooking and boiling cooking

'Internal temperature of the sample at the end of cooking. * Holding time after
the internal temperature had reached 70C.
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... Vacuum cooking (heating)
.. Vacuum cooking (cooling)
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Fig. 2. Time-temperature characteristics for chicken breast meat by vacuum cooking and boiling
cooking

Table 1. Heating time and physical properties of chicken breast meat
for different cooking methods

Heating method

Measurment
Vacuum cooking '  Boiling cooking *
Time required to reach 70C (min)° 37.5%0.5° 12.1+0.9°
Heating time (min) 42.5+0.5% 20.7+0.7°
Cooling time (min) 30.5+0.72 51.5+0.5°
Yield (%) 88.7£1.1° 76.2+£1.0°
Size (%)* 85.9+2.32 52.3+5.3°
Moisture (%) 72.2+0.52 68.740.7°
Juiciness (%) 42.3%1.22 33.7+1.3°
Shear value (X10° N/m?) 7.42+1.32? 9.33+1.28°
Deformation (%) 60.0+4.42 72.6+6.2°
Internal color
L 81.2+0.9°¢ 80.5+0. 64
a 2.3%+0.2°¢ 2.0%0.649
b 12.3%+0.5 12.1+£0.4

! Water bath: 70°C, internal temperature of the sample: 70°C, holding time: 5
min. Details are shown in Fig. 1. ? Boiled water; internal temperature of the
sample: 85°C. Details are shown in Fig. 1. * Time that the internal temperature
of the meat to reached 70°C. *Size after heating/before heatingx100.
a,bDifferent letters in the same row indicate significant difference (p<<0.01).
¢ dDjifferent letters in the same row indicate significant difference (p<0.05).
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Fig. 3. Structure of the chicken breast meat from
the different cooking methods

Cross sections of the muscle fibers were viewed by optical
microscopy after Masson trichrom staining. A: raw, B:
vacuum cooking, C: boiling cooking. —: protein granule.
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Table 2. ATP-related compounds in chicken breast meat from the different cooking

methods

ATP-related Raw meat Boiling cooking Vacuum cooking

compound (mg/100 g of meat) Retention (mg)? (%)®  Retention (mg)? (%)®
ATP 7.49+0.77 7.76+0.58 (103.6) — —
ADP 31.23+1.97 21.30+1.54  (68.2) 23.51+2.58 (75.3)
AMP 6.35+1.23 6.45+0.40 (101.6) 7.61+1.21 (119.8)
IMP 280.15+4.04 127.36+12.01 (45.5)  215.58+3.00 (77.0)
GMP 6.36+0.53 3.824+0.20 (60.1) 5.14%+1.12 (80.8)
Adenine 5.12+0.54 3.10+0.30  (60.5) 3.67+0.30 (71.7)
Adenosine 0.70+0.04 0.1440.02  (20.0) 1.10£0.47 (157.1)
Inosine 56.49+3.05 43.57+2.13  (77.1) 64.12+4.47 (113.5)
Hypoxanthine 8.23+1.39 4.86+0.50 (59.1) 8.09+1.58 (98.3)
Xanthine 4.81+0.16 3.45+£0.03  (71.7) 4.31+0.18 (89.6)

aContents in cooked meat correspond to 100 g of raw meat. ®Retention (mg)/Raw meat content
(mg/100 g of meat)X100. HPLC conditions: Asahipack GC-320 column, 200 mM sodium
phosphate buffer (pH 3.0), 1 ml/min flow rate, ATP-related compounds detected at 260 nm.

7 Color

Overall T el
palatability _.---"" 6 “*~-... Color
a R R *, palatability

.
N

Taste [ \ Aroma
palatability |
Intensity of . Aroma
umanmi taste palatability

* Ease of biting off
with the teeth

Texture

Juiciness Tenderness ( chewed )
— Vacuum cooking -@—  Boiling cooking (control)

Fig. 4. Difference in the sensory properties of each chicken meat cooked by the various methods

Fifteen panelists evaluated the vacuum-cooked sample,' based on the boiled sarple ? as a standard. Scales
used in the sensory evaluation: 1=red, 7=brown in the color; 1=weak, 7=strong in the aroma and
intensity of umami taste; 1=not preferred, 7=preferred in the color palatability, aroma palatability, ease of
biting with the teeth, texture, taste palatability and overall palatability; 1=tough, 7=tender in tenderness; 1
=dry, 7=juicy in juiciness. * Significant difference (p<0.05), **significant difference (p< 0.01). "*Details
are shown in Fig. 1.
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Table 3. Effect of salt addition and heating method on the heating time and physical properties of chicken
breast meat

Heating method

Measurment Chicken breast meat (without salt) * Chicken breast meat with 1% salt *
1-min hold 5-min hold 1-min hold 5-min hold

The time required to 70°C (min)? 35.3+0.3% 37.24+0.8" 34.1+0.6¢ 35.2+0.82
Heating time (min) 36.3+0.3? 42.740.7° 35.1£0.7¢ 40.7+1.04
Cooling time (min) 33.0+0.52 31.0+0.8" 32.1%£0.3°¢ 35.6+0.59
Yield (%) 89.1x1.0% 88.8+1.4° 91.3%1.2°¢ 90.9£1.0°
Size (%)* 89.9+1.62 87.2+2.0° 91.3%£1.7°¢ 87.4+2.3"
Moisture (%) 71.5%+0.3% 71.9£0.42 72.3+0.3° 72.8%0.3°
Juiciness (%) 39.2+0.8% 41.7+1.3° 41.7+1.3° 37.0x£1.2°¢
Shear value -( X 10° N/m?) 8.02+1.582 5.83%1.67° 5.97+1.18° 4.88+1.03¢
Deformation (%) 69.8+5.2° 60.6-£6.8° 66.2+2.4°¢ 60.6+3.5°

Internal color

L 78.8+0.92 80.2+1.2°P 80.4+1.2° 82.2+1.1°¢
a 2.7+0.32 2.5+0.3b 2.7£0.22 2.2%0.3¢
b 10.6+0.42 11.340.2° 11.6£0.4° 11.3+0.5°

! Details are shown in Fig. 1. ? Details are shown in Fig. 1. * Time that the internal temperature of the meat to reached
70°C. * Size after heating/before heating X 100. a,b.c,ddifferent letters in the same row indicate significant difference
(p<0.01).

Table 4. Effect of salt addition on ATP-related compounds in
chicken breast meat after vacuum cooking

ATP-related Raw meat Salt+12

compound (mg/100 g of meat) Retention (mg)® (c)¢
ATP 7.86+0.31 — —

ADP 31.25+3.21 27.47+2.52  (87.9)
AMP 6.20+0. 69 12.95+1.04 (208.9)
IMP 285.47+21.54 242.78+12.24 (85.0)
GMP 6.234+0.93 5.04+0.37  (80.9)
Adenine 4.74+0.46 4.93+0.52 (104.0)
Adenosine 0.69+0.03 0.714+0.03 (102.9)
Inosine 55.17+4.21 59.105.21  (107.1)
Hypoxanthine 7.99+0.66 5.75+0.24  (72.0)
Xanthine 4.84+0.08 4.42+0.10  (91.3)

219 salt added, 1 min holding time: Details are shown in Fig. 1.
bContents in cooked meat correspond to 100 g of raw meat.
cRetention (mg)/Raw meat content (mg/100 g of meat)X100.
HPLC conditions: Asahipack GC-320 column, 200 mM sodium
phosphate buffer (pH 3.0), 1 ml/min flow rate, ATP-related
compounds detected at 260 nm.
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with the teeth

Tenderness ( chewed )

- salt+ 1 —H-salt+5 - & without+ 5

Fig. 6. Effects of salt addition and heating method on the sensory properties

Fifteen panelists evaluated the salt+5"' and without+5? samples, based on the salt+1°
sample as a standard. Scales used in the sensory evaluation: 1=red, 7="brown in the color;
1=weak, 7=strong in aroma and intensity of umami taste; 1 =not preferred, 7=preferred

in the color palatability, aroma palatability,

ease of biting off with the teeth, texture, taste

palatability and overall palatability; 1=tough, 7=tender in tenderness; 1=dry, 7=juicy in
juiciness. *%c¢Different letters in the same column indicate significant difference (p

<0.01). "**Details are shown in Fig. 1.
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