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Can a Rapider Freezing Rate Maintain Chicken Breast Quality?

—Evaluation Using Vacuum Cooking—
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Chicken breasts were frozen using 3 methods: the super slow freezing method (approximately
—0.30°C/min), the slow freezing method (approximately —1.4°C/min), and the liquid nitrogen-freezing
method (approximately —250°C /min). They were stored at —20C for 3 weeks. After thawing, each
chicken breast was heated at 75°C for 15 min by vacuum cooking. The chicken breast frozen using the
slow freezing method became tenderer than those frozen using the other methods. Cryo-scanning elec-
tron microscopy observations (X 200) indicated that the liquid nitrogen-freezing method did not cause
extensive damage to the muscle fiber structure. However, scanning electron microscopy observations
(X 20,000) revealed that the myofibril structure of the chicken breast frozen using the slow freezing
method was the most similar to that before freezing. These results suggest that the hardness of the fro-
zen chicken breast after vacuum cooking mainly depends on the state of the myofibril structure.
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Fig. 1. Hardness of each chicken breast heated at
75C for 15 min by vacuum cooking

The blocks and bars indicate the mean and SD (n=4), re-
spectively. The blocks without common superscripts are
siginificantly different at p<<0.05 or p<0.01.
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Fig. 2. Influences of each freezing method on muscle

protein

After the chicken breasts were frozen using the super
slow (lane B), slow (lane C), and liquid nitrogen- (lane D)
freezing methods, they were stored at —20°C for 3 weeks
and the sample solutions for SDS-PAGE were prepared ac-
cording to the method described in the text. A sample so-
lution from the chicken breast before freezing was also
prepared (lane A). Lanes E, F, G, and H were obtained by
the addition of 2-mercaptoethanol to lanes A, B, C, and D,
respectively.

3 BB RAFRIR L 7238 D Ca’*-ATPase lLigMH: %
HEER DS O (CFHILIEN 0.294moles/min/mg) %
100(+18.1)% & LT Fig. 3 1Z/R L7-. @BB8s&T
13107.6x14.2% %, RBHEAETIE94.8+14.3% %,
WARZE R A TI2 92.1214.6% (at least, n=5) % #
NZEIWRLE., BEWSHABBICEEREEZERRWES L,
o7z, Ca’"-ATPase X, I+ VEPIZHHS 3
TV UDOEBESVORIEL LTI CRIEENRSY,
Ca’"-ATPase LiIEH O FIX, KHEES & U
W& IAVUFEELEEEZRILTES T, 3R
AATATHRRERZ RO TVBEIEEFRLTV. T
72, TOZ L, MOBAY s EDELVWELLE
BILTOWREVWI LREEICLLDOTHS.

PLE, SDS-PAGE %#r3 X OF Ca?*-ATPase HiE %
DFERIT, RBHEME LB S EFIMOBFEREEIZL Y
FAEL - BS SHICHART, BEEFBETLEEH0L
b3 EHBRDS, ¥ N BHBOEERES -
IR E S VI L EZRIEL TV B,

(8) 754 FERERETHMFERE

BHEHFE T THME L B S X HOHROHNE O
R OREL, 754 F AT —TRskEE L EER
B M T VT 200 f5ofE=cBig L7 (Fig 4).

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HAEREDENNIEB S S HFOMBERIRFESNL

COBBIMT HHBHE, KEHEREIRETVDLO
T, M OEFMRPLREICIE, KIBEI LTV
NEEZLND. £, BRIEAMELHE (Fig 4

A) TIE, R& HMBEEDZENERDTAA > T,

AHIZEENDRIP® o ) Ea#EL, KE LK

SO TR SN2 Itk EZ N5,

Ca?*-ATPase-specific activity (%)

100
50
0

Before Super slow Slow Liquid
freezing freezing freezing nitrogen-
method method freezing

method

Fig. 3. Influences of each freezing method on Ca®”-
ATPase-specific activity

According to the method described in the text, Ca®”-
ATPase-specific activity was measured. The Ca’"-
ATPase-specific activity in the chicken breast before
freezing was regarded as 100%, and the relative values are
shown. The blocks and bars indicate the mean and SD, re-
spectively (at least, n=5).
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Fig. 4. Cryo-scanning electron microscopy observations of chicken breasts frozen

using different freezing methods

Chicken breasts frozen using the super slow (A), slow (B), and liquid nitrogen- (C) freezing
methods. Crosssections of the muscle fibers were observed immediately after freezing (X

200).
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1.5um

Fig. 5. Scanning electron microscopy observations of

chicken breasts stored at —20%C for 3 weeks
after freezing using different freezing meth-
ods

Chicken breasts (A) were frozen using the super slow (B),
slow (C), and liquid nitrogen- (D) freezing methods and
then stored at —20C for 3 weeks. Crosssections of the
myofibrils were observed after thawing (X 20,000).
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Fig. 6. Relationship between hardness and the gap
among myofibrils

The values in Fig. 1 were used here as the hardness values
of the chicken breasts heated at 75°C for 15 min by vac-
uum cooking (B). The gap ratios of chicken breasts frozen
using the super slow, slow, and liquid nitrogen-freezing
methods and then stored at —20C for 3 weeks () were
calculated using the photographs shown in Fig. 5, accord-
ing to the method described in the text. The blocks and
bars indicate the mean and SD (n=4), respectively. The
blocks without common superscripts in the hardness or
gap are siginificantly different at p<0.05 or p<0.01.
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Fig. 7. Water contents of chicken breasts

Chicken breasts were frozen using the super slow, slow,
and liquid nitrogen-freezing methods and stored at —20
T for 3 weeks. After vacuum cooking at 75°C for 15 min,
the water content (g/100 g of meat) was measured accord-
ing to the AOAC Official Method 950.46.Y The blocks and
bars indicate the mean and SD (n=3), respectively.
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