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Effect of Freezing and Thawing Methods on Duck Meat Characteristics

Kang-Nyeong Heo", Ji-Hyuk Kim®, Sang-Ho Kim', Bo-Seok Kang',
Chong-Dae Kim!, Jae-Beom Cha' and Eui-Chul Hong”
'Institute of Poultry Science, National Institute of Animal Science, RDA, Seonghwan 31000, Korea
“Department of Animal Resources Science, Kongju National University, Yesan 32439, Korea

ABSTRACT This work was carried out to investigate effects of the freezing/thawing method on duck meat kept in a freezer
for a month. The meats used were breast muscle collected from Korean native ducks (KND) that were fed for 8 weeks (2.8
kg of live weight). Forty-five samples were used after being frozen in storage for one month and were then divided into 5
treatments (3 replications/treatment, 3 samples/replication). Five treatments (CON, FFFT, FFST, SFFT and SFST) were control
groups (CON) and four were experimental groups, using 2x2 complex factors with two freezing methods (fast freezing, FF,
—50T in a deep freezer; slow freezing, SF, —20C in a common freezer) and two thawing methods (fast thawing, FT, 5 h
12°C with flow water; slow thawing, ST, 24 h 5C in a refrigerator). Lightness of KND meat in FF and FT groups was lower
than that of control (P<0.05). Yellowness of KND meat of the ST group was higher than that of control (P<0.05). Cooking
loss (CL) and water holding capacity (WHC) of KND meat in the control were lower than those of the freezing and thawing
groups (P<0.01, P<0.05), but shear force (SF) of the control was higher than that of other groups (P<0.01). Moisture content
of the ST group was higher than that of the FT group (P<0.05), and protein content of the FF group was higher than that
of control (P<0.05). Stearic acid (C18:0) of the SF group was higher than that of the FF group (P<0.05). Arachidonic acid
(C20:4n6) of control was higher than that of the SF and ST groups (P<0.01, P<0.05). Alanine, aspartic acid, glutamic acid,
serine, and tyrosine content of the control were lower than that of the freezing and thawing groups (P<0.05). These results
show that freezing and thawing methods affect meat color, shear force, cooking loss, and WHC-related water content.

(Key words: duck meat, freezing, thawing, meat color, meat characteristic, fatty acid, amino acid)
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Table 1. GC conditions for analysis of fatty acid composition

Items Conditions

Instrument Hewlett Packard 6809N Gas Chromatography

Supelcowax™ 10 fused silicacapillary column

| .
Column 60 m x 0.32 m x 0.25 pm film thickness
Detector/ Flame Ionization Detector (FID)/250C

temperature
Initial tejmperature/ 180°C/6 min
time
Rate 5C/min
Final te.rnperature/ 240°C/6 min
time
Injector 250
temperature
Carrier gas N,

Spilt ratio 10:1
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Table 2. Effects of freezing and thawing methods on meat color, cooking loss (CL), shear force (SF) and water holding capacity

(WHC) of duck meats

CIE
Items - - - CL (%) SF (kg/em?) WHC (%)
L a b
CON 36.0° 18.6° 5.15° 19.6° 19.2 60.6°
FFFT 33.4% 17.7% 5.10° 25.4° 14.8® 63.5°
FFST 35.9° 19.8° 8.12° 28.4° 11.7° 63.1°
SFFT 33.0° 16.3° 5.10° 24.7° 10.4° 62.1°
SEST 33.8% 18.0° 7.24* 28.3° 10.6° 64.1°
SEM 1.41 1.30 0.89 0.84 272 1.25
CON 36.0° 18.6 5.15 19.6° 19.2° 60.6°
Fast 33.4° 17.2 6.17 26.5° 10.5° 63.1°
Freezing
Slow 34.6% 18.8 6.61 26.9° 13.2° 63.3°
SEM 1.58 1.54 1.54 1.82 272 1.36
CON 36.0° 18.6 5.15° 19.6° 19.2° 60.6°
Fast 33.2° 17.0 5.10° 25.0° 12.6° 62.8°
Thawing
Slow 34.9® 18.9 7.68" 28.3° 11.1° 63.6"
SEM 1.48 1.44 0.88 0.79 2.96 1.29
Fre. % Tha. * * *k *k * *
P-value”  Freezing : NS NS " . :
T}lawing * NS *ok Hk ok *

CON: control, FFFT: fast freezing and fast thawing, FFST: fast freezing and slow thawing, SFFT: slow freezing and fast thawing, SFST:

slow freezing and slow thawing.

b Probability of contrast, Y P<0.05, ™ P<0.01.

"¢ Mean within the same column with no common superscripts differ significantly (P<0.01).
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Table 3. Effects of freezing and thawing methods on proximate
compositions of duck meats

Items Moisture Fat Protein Ash
CON 74.5 1.88 21.3 1.20
FFFT 73.9 1.59 22.0 1.21
FFST 74.6 1.53 21.5 1.19
SFFT 73.9 1.89 21.9 1.20
SFST 74.7 1.40 21.5 1.19
SEM 0.55 0.48 0.35 0.03
CON 74.5 1.88 21.3 1.20
Fast 74.2 1.56 21.8 1.20
Freezing
Slow 74.3 1.64 21.7 1.19
SEM 0.63 0.47 0.38 0.02
CON 745%  1.88 21.3° 1.20
Fast 74.7 1.74 22.0° 1.19
Thawing

Slow 73.9° 1.46 215 120
SEM 0.51 0.45 0.32 0.02

Fre. x Tha. NS NS NS NS

P-value” Freezing NS NS NS NS

* NS * NS

Thawing

CON: control, FFFT: fast freezing and fast thawing, FFST: fast
freezing and slow thawing, SFFT: slow freezing and fast thawing,
SFST: slow freezing and slow thawing.

D Probability of contrast, © P<0.05, ™ P<0.01.

*® Mean within the same column with no common superscripts
differ significantly (P<0.01).

2 AIg o] Aol fAlsiR o, Aol diaia e & AT
o] Az} th2A YElt). Eastridge and Bowker(2011)<}
B A1Ee] AIelA zfo]E Hole AL s 23 e
Aol Rrhe 2719 FFol W Afo] ujFoleka ALHt,

E AlAoA] QU R = Ry dhalE Slhetko] g2

o W FolHol oS Byl £EI) il e 3
719l &2& Axsled $23 A Eo|tLeygonie et al.,
2012). Leygonie et al.(2012)2 12715 Y% 2 sl&ste &
stoll WY AEAET] F# TS IFE Frhn
8}3121, Haugland(2002)= S7HE Sl (S 364l

s 7LA)7} Al A4S ;qs]]/\] = olo] "ty 39
19 Avhe 2 AN WE % Azl Tl slaz
% WA U SR 7as) Beiso) sty AlrHth

[

0

Of

.31
(¢}

. Effect of Freezing and Thawing Method on Duck Meat Characteristics 201
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Table 4. Effects of freezing and thawing methods on fatty acid composition of duck meats

Items Cl4:0 C16:0 Cl16:1n7 C18:0 C18:1n9 C18:In7 C18:2n6 C18:3n6 C18:3n3 C20:1n9 C20:4n6 C20:5n3 C22:4n6 C22:6n3
CON 070 234 438° 622° 531 - 114 007 044 065  0.6% - - -
FFFT 065 22 456 606° 534 - 112 006  040° 060° 090* - - -
FEST 066 213 397 613° 540 - 1.8 007 041 064 1.11™ - - -
SFFT 064 217 449° 684° 520 - 1.6 007 040° 045 178 - - -
SFST 067 21.8 444° 643° 529 - 1.6 006  040° 050° 130° - - -
SEM 003 073 028 034 129 001 001 002 008 029

CON 0.70° 234 438 622 3531 - 114 007 044 065 069 - - -
Fast 066° 217 427 609 537 - 115 006 041° 062 101° - - -
Freezing
Slow 066° 217 446 663 525 - 1.6 007 040° 048  1.54° - - -
SEM 003 074 033 034 124 055 001 002 008 032
CON  070° 234 438 622 3531 - 114 007 044 065 069 - - -
Fast 066> 215 421 628 534 - 117 006  040° 057 1.21* - -
Thawing
Slow 065 220 453 628 527 - 114 007 040° 053 134 - - -
SEM 003 074 031 034 134 054 001 002 011 042
FxT NS NS * * NS _ NS NS * * e _ _ _
P - . NS NS hd NS NS NS * had had
value! Freezing - - - -
ThanIlg NS NS NS NS _ NS NS * NS * _ _ _

CON: control, FFFT: fast freezing and fast thawing, FFST: fast freezing and slow thawing, SFFT: slow freezing and fast thawing, SFST:

slow freezing and slow thawing.

b Probability of contrast, * P<0.05, ** P<0.01.
*® Mean within the same column with no common superscripts differ significantly (P<0.01).

Table 5. Effects of freezing and thawing methods on essential amino acid composition of duck meats

Items Methionine Threonine  Glycine Valine Iso-leucine Leucine Tryptophan Lysine  Histidine Arginine
CON 0.49° 0.91° 0.85° 0.87° 0.78° 1.64° 0.76° 1.69° 0.56 1.24°
FFFT 0.52% 0.98° 0.90® 0.93* 0.85° 1.76° 0.82° 1.81° 0.61 1.32°
FFST 0.51% 0.96* 0.91° 0.91%® 0.83* 1.74° 0.80° 1.77% 0.59 1.31%®
SFFT 0.52 0.95® 0.88" 0.89® 0.81® 1.70® 0.79® 1.75% 0.58 1.29®
SFST 0.54° 0.96" 0.89 0.91® 0.84° 1.73° 0.80° 1.77% 0.61 1.31%
SEM 0.02 0.02 0.03 0.02 0.02 0.05 0.02 0.05 0.03 0.04
CON 0.49° 0.91° 0.85° 0.87° 0.78° 1.64° 0.76 1.69° 0.56 1.24°
Fast 0.52° 0.97* 0.90° 0.92° 0.84° 1.75% 0.81° 1.79* 0.60 1.32°
Freezing
Slow 0.53° 0.96" 0.89 0.90° 0.82° 171 0.79* 1.76" 0.59 1.30°
SEM 0.02 0.02 0.03 0.02 0.02 0.04 0.02 0.05 0.03 0.04
CON 0.49 0.91° 0.85° 0.87 0.78° 1.64° 0.76° 1.69° 0.56 1.24°
Thawing
Fast 0.53 0.96" 0.90° 0.91 0.83* 1.73 0.80° 177 0.60 1.31%
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Table 5. Continued

Items Methionine Threonine  Glycine Valine Iso-leucine Leucine Tryptophan Lysine  Histidine Arginine
Slow 0.52 0.97* 0.89™ 0.91 0.83" 1.73* 0.80 1.78" 0.59 1.31°
Thawing

SEM 0.02 0.02 0.03 0.03 0.03 0.05 0.02 0.05 0.03 0.04
Fre.xTha. NS * NS * * * * NS NS *

= . 0.05 * * * ok ok ok * NS *

value” Freezing

Tl’lawing NS ok * NS * * * * NS *

CON: control, FFFT: fast freezing and fast thawing, FFST: fast freezing and slow thawing, SFFT: slow freezing and fast thawing, SFST:
slow freezing and slow thawing.

" Probability of contrast, = P<0.05, * P<0.01.

*® Mean within the same column with no common superscripts differ significantly (P<0.01).

Table 6. Effects of freezing and thawing methods on non-essential amino acid composition of duck meats

Items Alanine Aspartic acid Glutamic acid Proline Cystine Serine Tyrosine
CON 1.18° 1.78° 2.86° 0.72 0.24 0.81° 0.63°
FFFT 1.26° 1.93° 3.06° 0.72 0.24 0.87° 0.68"
FFST 1.23° 1.90% 3.03* 0.75 0.24 0.86" 0.66™
SFFT 1.23° 1.87° 297 0.71 0.24 0.85° 0.66"
SFST 1.23° 1.90° 3.06° 0.72 0.25 0.86" 0.66™
SEM 0.03 0.05 0.08 0.02 0.01 0.02 0.02
CON 1.18 1.78° 2.86° 0.72 0.24 0.81° 0.63°
Fast 1.25% 1.91% 3.05° 0.74 0.24 0.86" 0.67°
Freezing
Slow 1.23° 1.89° 3.02° 0.71 0.24 0.86" 0.66"
SEM 0.03 0.05 0.08 0.02 0.001 0.02 0.02
CON 1.18° 1.78° 2.86° 0.72 0.24 0.81° 0.63°
Fast 1.23 1.90% 3.05° 0.73 0.24 0.86" 0.66"
Thawing
Slow 1.24° 1.90° 3.02° 0.72 0.24 0.86" 0.67°
SEM 0.03 0.05 0.08 0.02 0.001 0.02 0.02
Fre. XTha. * * * NS NS * *
P- ) . " . NS NS - .
value! Freezing
Thawing . " . NS NS - .

CON: control, FFFT: fast freezing and fast thawing, FFST: fast freezing and slow thawing, SFFT: slow freezing and fast thawing, SFST:
slow freezing and slow thawing.

D Probability of contrast, * P<0.05, * P<0.01.

*® Mean within the same column with no common superscripts differ significantly (P<0.01).
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