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Effects of Packaging Methods on Color and Lipid Oxidation of Duck Meat during Cold Storage

G. H Kang, T. C. Jeong', H S. Yang', S. H. Kim, B. G. Jang, H S. Kang D. S. Lee, S. J. Lee, S. T. Joo', and G. B. Park™

Livestock Resources Development Department, National Livestock Research Institute, Seonghwan, Cheonan, Chungnam 330-801, Korza

'Division of Animal Science and Technology, College of Agriculture and Life Science, Gyeongsang National University,

Jinju, Gyeongnam 660-701, Korea

ABSTRACT The effects of aerobic and vacuum packaging of fresh duck meat on meat qualities including color, cooking
loss, shear force, lipid oxidation and fatty acid composition during cold storage were investigated. The result showed that
pH of the samples were decreased as increasing storage time, and leg meat showed significantly (p<0.05) higher than reast
meat. Redness showed significantly (»<0.05) higher value in breast meat compared to leg meat as increasing the storage time.
However, TBARS value showed significantly (p<0.05) higher in breast meat compared to leg meat as increasing storage time.
This result suggested that the lower pH affected lipid oxidation and discoloration of the meat samples. However, fatty acid
composition of 1 day storage time showed that acrobic packaging of leg meat had lower (p<0.05) ratio of palmitic acid and
higher (p<0.05) ratio of linoliec acid, whereas vacuum packaging of leg meat showed higher (p<0.05) ratio of palmitic acid
at 7 days storage time than other treatments. Therefore, this data speculated that saturated fatty acid like palmitic acid and
unsaturated fatty acid like linoleic acid were affected by lipid oxidation at different storage time. Finally, acrobic packaging
meat accelerated lipid oxidation compared to vacuum packaging meat, hence self life was no longer better than vacuum
packaging meat without relation of different type of meat from duck.

(Key words : duck meat, vacuum packaging, lipid oxidation, fatty acid composition)
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ek Folch £(1957)] wWhdo] ula} A stich

2) pHet A4
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230, Mettler Toledo, Swiss) & =% 3}29t}. {412 A2} A (Chro-
mameter CR-300, Minolta, Japan)ZE o] -&3la] SL3 A|5E
53] whEsle] H Z(lightness) & VBN L'k S (red-
ness)E Ve &= a gk}, gaw (yellowness)Z VER = b
e 2453t) olu] EFAL Y=93.5, X=0.3132, y= 0.3198
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7ol Z271& 50 kg2 load cell-S- ©]-8-3}%)a1, cross head speed

£ 100cm/mino}gl o™, Zhde] o] AT E 20 mmo] .S
Hof peakE &7tz veplAT

4) TBARS

Buege9} Aust(1978)2] W o2 AJE 5 gol butylated hy-
droxytoluene (BHT) 50 pLe} £F5 15 mLE Hrlshe] 2
7|(T25basic, IKA, Malaysia)Z 14,000 pmoj| A 30%7F 74
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Table 1. GC conditions for analysis of fatty acids compositions

Items Conditions

Hewlett Packard 6890N Gas

Instrument
Chromatography
Supelcowax™ 10 fused silica capillary
column

Column
60 m x 032 m x 0.25 xm film
thickness

Detector/temperature Flame Tonization Detector (FID)/2507C

Initial temperature/time  180°C/6 min
Rate 5C/min

Final temperature/time  240°C/20 min

Injector temperature 250T
Carrier gas N,
Split ratio 10:1
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Table 2. Chemical composition (%) of breast and leg meat of duck with different packaging

Treatments Moisture Crude protein Crude fat Crude ash
Aerobic 76.41+0.57 20.10+0.57 1.82+0.01° 0.93+0.14

Breast Vacuum 76.400.94 20.0+20.13 1.85£0.13° 0.90£0.11
Aerobic 77.13£0.17 19.32+0.16 4.04+1.66" 0.96+0.07

ee Vacuum 76.14+0.78 20.16:0.48 4.00£0.49* 0.91+0.02

B Means+S.D. with different superscripts within a column differ significantly (p<0.05).
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Table 3. Effect of packaging method on pH during cold storage of duck meat

Storage days

Treatments
1 3 5 7
Aerobic 5.9540.035° 6.03+0.05™ 5.8840.03%° 5.8440.08%
Breast
Vacuum 5.99:+0.08% 6.000.05% 5.900.05% 5.80£0.09%
Aerobic 6.6120.02" 6.5120.07* 6.410.09*" 6.3620.17*°
Leg A Aab A Abc
Vacuum 6.62:+0.06™ 6.5740.12" 6.4420.07" 6.48+0.05

4B Means+S.D. with different superscripts within a column differ significantly (p<0.05).
*7¢ Means+S.D. with different superscripts within a row differ significantly (p<0.05).

Table 4. Effect of packaging method on color measurements during cold storage of duck meat

Storage days

Treatments
1 3 5 7
Aerobic 39.66+1.15% 41.84+1.90"5° 41.7442.40% 43.24+2.08"%
. preast Vacuum 40.98+1.50%° 40.231.35% 41.6443.19%° 42.08+1.99%
- Aerobic 43.08+1.68™ 42.83+2.50* 45.04+2 28" 44.8242.48"
bee Vacuum 43 .87+3.48" 42.97+3.30" 43.0742.57° 43.96+2.10%
Aerobic 18.16+1.19* 19.12+0.58" 18.77+1.45% 19.02:+1.48%
. preast Vacuum 18.67+1.20* 18.57+0.72% 18.57+1.35% 18.23+1.11%°
: Aerobic 15.96+2.02% 16.08+1.74% 18.34+1.63" 15.6042.14
bee Vacuum 17.88+2.62* 16.86+2.27° 16.92+2.23° 17.46+1.93"
Acrobic 4.91£0.87% 5.35+1.50% 5.7141.64% 6.57+1.25°
. Breast Vacuum 5.59£1.06™ 4.8440.69% 5371177 6.33:0.74°
° Aerobic 5.84+1.33% 5.45+0.94% 8.26+1.05™ 6.44+1.77°
bee Vacuum 7.66+1.80" 6.98+2.00* 6.49+1.20° 7.23+1.38

A~C Means+S.D. with different superscripts within a column differ significantly (p<0.05).

*7¢ Means+S.D. with different superscripts within a row differ significantly (p<0.05).
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Table 5. Effect of packaging method on cooking loss (%) during

cold storage of duck breast meat 3. LHEF & = A "o a2 X2 AtEpel X[2hAk
Storage days Z=He| He
Treatments eelar)el W A% 3 A Vske 23 ol de

A}
1 3 5 7 -
212 91(p<0.05) Aol 7k Viekston] A4 713ke] 57l

maEl f-ol A 0 Z2(p<0.05) S7IEle Ao R UETNTable
7). B8], 37 A3 71 vha)So) AF T3 vE] f
oA 0 B (p<0.05) Z7}El= ATS Bed, 1T E=4E
Table 6. Effect of packaging method on shear force values (kg) thalg-e B g vlal A7 7)17to] Agte) wet

Aerobic  34.48+1.48 35.45+1.82 35.61+0.83 35.56+0.57
Vacuum  34.29+0.85 34.78+1.96 35.69+0.93 34.45+1.40

during cold storage of duck breast meat TBARS 3ko] 423 o 2(p<0.05) & Ao & vepylch g

Storage days A, G} TRS telg A 24 4% 19 29

Treatments 1 3 s . Akl palmitic acide] o] f9]¥ 2 2(p<0.05) #iL,
Aerobic  3.74+031° 326£029% 3242037 2.42+021° 225 A%l linoleic acide] Ho] #8242 2(p<0.0)
Vacuum  3.7120.54* 347+030™ 3.10:0.50° 2.48+0.18" EE SR YHETTbl §). o] BE GE W) THT
140, AT, 100 A0H). tia] g0 A& 194 Vet e TBARS ko] ¥Qloz 2t

AB MeanstS.D. with different superscripts within a column differ 5l Aoz Az ) e, A 77l upE X A-glo
5ol W3] )

a
(o]
significantly (p<0.05). slolA] £ s} BAgle] vl gol 7}
d . . . c s .
Means=S.D. with different superscripts within a row differ 2 0 2(p<0.05) we Aoz JEhdth

significantly (p<0.05). v, 4% 7o) 7] 49 chel el 7% TBAR 7]

Table 7. Effect of packaging method on TBARS (mg/kg) during cold storage of duck meat

Storage days

Treatments
1 3 5 7
Aerobic 0.24+0.03% 0.3240.01%° 0.35+0.03"° 0.39+0.024%
Breast
Vacuum 0.2120.06™% 0.30+0.014° 0.32+0.02"% 0.37+0.01*
Aerobic 0.15+0.01% 0.25+0.01%° 0.260.01<° 0.410.03™
Leg
Vacuum 0.23+0.02%¢ 0.24+0.02% 0.2940.035® 0.33+0.01<

€ Means+S.D. with different superscripts within a column differ significantly (p<0.05).
*7¢ MeansS.D. with different superscripts within a row differ significantly (p<0.05).



Table 8. Effect of packaging method on fatty acid composition (%) at cold storage 1 day of duck meat

Breast Leg
Item

Aerobic Vacuum Aerobic Vacuum
Myristic acid (C14:0) 0.9240.02 0.72+0.17 0.76+0.17 1.1120.33
Palmitic acid (C16:0) 21.8340.52%° 0.34+£20.91*° 20.42+1.34° 23.08+1.33*
Palmitoleic acid (C16:1) 4.16+0.48 3.02+1.08 3.61+0.87 3.14+1.08
Stearic acid (C18:0) 10.4620.74 12.302.40 12.44+1.65 12.4042.20
Oleic acid (C18:1) 35.66+1.12 34.38+5.79 33.3444.67 32.99+3.18
Linoleic acid (C18:2) 19.3420.49* 17.76£1.02° 19.70+0.79* 16.35+0.73°
Linolenic acid (C18:3) 0.84+0.05 0.73+0.24 0.7240.03 0.6020.13
Arachidonic acid (C20:4) 5.49+0.91 8.09£3.91 7.0942.12 8.38+2.79
DPA (C22:5) 0.68+0.14 0.96+0.42 1.03+0.56 0.97+0.33
DHA (C22:6) 0.62+0.17 0.880.44 0.90:0.44 0.98+0.31
SFA" 33.210.51 34.18+2.04 33.62+2.31 36.58+2.61
USFA? 66.790.51 65.82+2.04 66.38+2.31 63.4242.61
MUSFA? 39.82+1.55 37.4046.87 36.94+5.44 36.1314.27
PUSFA" 26.97+1.10 28.42+5.06 29.43+3.73 27.29+2.68
MUSFA/SFA 1.20+0.06 1.10£0.26 1.11£0.23 0.99+0.17
PUFA/SFA 0.81+0.03 0.83x0.11 0.88+0.09 0.75+0.08

® Means£S.D. with different superscripts within a colurnn differ significantly (p<0.05).

D SFA: saturated fatty acid, 2 USFA: unsaturated fatty acid,
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Table 9. Effect of packaging method on fatty acid composition (%) at cold storage 7 days of duck meat

Breast Leg
Item
Aerobic Vacuum Aerobic Vacuum
Myristic acid (C14:0) 0.38+0.05 0.41+ 0.15 0.4840.11 0.48+0.15
Palmitic acid (C16:0) 22.01+0.47% 22.05+ 0.82* 21.12+].88*° 19.13+1.33"
Palmitoleic acid (C16:1) 2.15£0.62 231+ 113 2.93£0.85 2.87+0.97
Stearic acid (C18:0) 14.48+0.99 14.19= 3.23 11.81£2.89 15.02:4.26
Oleic acid (C18:1) 31.48+2.87 3343+ 9.04 40.00£9.43 36.0626.07
Linoleic acid (C18:2) 15.1420.29 15.52+ 1.03 14.6140.98 15.17+0.54
Linolenic acid (C18:3) 0.52+0.04 0.55+ 0.13 0.59+0.12 0.57+0.12
Arachidonic acid (C20:4) 12.1242.10 10.14+ 4.99 7.29+4.61 8.96+3.17
DPA (C22:5) 0.83+0.13 0.69+ 0.25 0.56:0.28 0.810.26
DHA (C22:6) 0.91:0.11 0.72+ 0.19 0.6120.23 0.95+0.42
SFA" 36.86+1.40 36.65+ 3.84 33.4144.49 34.62+2.78
USFA? 63.14+1.40 63.35+ 3.84 66.59+4.49 65.38+2.78
MUSFA” 33.62+3.49 35.74+10.18 42.93+10.27 38.92+7.04
PUSFA" 29.512.09 2761+ 6.34 23.66+5.81 26.45+4.26
MUSFA/SFA 0.91+0.13 1.00+ ©0.40 1.33+0.45 1.1440.29
PUFA/SFA 0.80+0.03 0.74% 0.10 0.700.08 0.76+0.06

B Means+S.D. with different superscripts within a column differ significantly (p<0.05).

D SFA: saturated fatty acid, 2
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