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Effect of Packing Method on Physico-chemical
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ABSTRACT

This experiment was carried out to find out the effect of packing methods on physico-chemical
properties of breast and thigh meats in chicken, which was dried by air spray chilling method. The
chicken carcass was cut into breast and thigh muscles, which were either vacuum packed or at-
mosphere packed, and stored at —207C for 1, 4, 8, 12 and 16 wk after quick freezing at —45%¢C for
35 min. The pH values of atmosphere-packed breast meat and vacuum-packed breast meat after
one wk of storage were higher than those of atmosphere-packed thigh meat and vacuum-
packed thigh meat{P<.05). The pH values increased as storage period extended, but no signifi-
cant difference was detected between two packing method(vacuum vs. atmosphere), Total moist-
ure contents of breast meats after one wk of storage were higher than those of thigh meats. The
total moisture contents decreased slowly as storage period extended, but no significant difference
was detected between two packing method(vacuum vs. atmosphere). The shear force value of
thigh meat was higher than that of breast meat. The shear force values of both meats decreased
as storage period extended, regardless of packing method. The water soluble protein extractability
of thigh meats was higher than that of breast meat, and the water soluble protein extractability of
all treatments decreased until 8 wk after storage, but increased gradually after 8 wk of storage
period. The salt soluble protein extractability of breast meat was higher than that of thigh meat,
and the salt soluble protein extractability of all treatments decreased as storage period extended,
With regard to the packing method, the vacuum packing showed higher value than that of atmos-
phere packing method until 8 wk of storage. Total lipid contents of atmosphere- and
vacuum-packed thigh meats at 1 wk of storage were higher than those of breast meats, and the
total lipid contents of all of treatments decreased as storage period extended. However, no signifi-
cant difference was detected between two packing methods. The fatty acid contents of breast and
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thigh meats were in order of oleic(33.5~42.4), palmitic(19.7~30.8) and linoleic acid(10.8~17.4).

(Key words : packing method, frozen chicken, physico-chemical property)
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1) pH &3

o9, 2 & AAST FA1S 10g9] FF5 90mL
£ o] homogenizer(MSE, USA) A #2314,
000 rpm, 1 min)3l pH-meter(Metrohm 632,
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Table 1. Experimental design

Storage(wk)
1 4 81216
Vacuum packing O O O O O
Atmosphere packing O O O O O
packing O O O O O
Atmosphere packing O O O O O

Temp. Region Packing method

Breast

-20T v
Thigh acuum
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Table 2. Instron conditions for analysis
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Table 3. GLC conditions for fatty acid analysis

Items Condition Items Condition
Range 10 kg Column Allech AT - Silar capillary column
Load cell 50 kg 30m X 0.32mm X 0.25,m
Head speed 100 /min Initial Temp;140°C, Final Temp;230%C

Chart speed 200 /min

FAES 2X2X%2 cmE Aehsle] Instron testing
machine(Model 1000)9l4] Warner-Bratzer She-
ar deviceg o] 83t =435} olufe] 2AL o
<3 2}

4) T84 chiE &M =3

Saffles} Galbreath(1964) 2] o g 484 ¢
M2 2238 & biuretdh-$-0 2 (Gornall 2, 1949)
AFstaon, &9 gude] vre mg /ge =
BRIt

5) HEY ohlE FEM X
3% NaClg 37}3h Safﬂeﬁr Galbreath (1964)
of oz Sasgon, olus] ud S bi
-0 2 (Gornall &, 1949) A&l on] F&
€ ThlAde) Tt mg /go 2 e

6) Ex|Ae| gt 54

Ade AR 30gS Y5AHR) ] Yol soxhletdl
¥z} soxhletol]l £wlQ) ether® F¥3) Wi 35+
2coA 24~4871%r BRAIZIG, #RF7F B
soxhlet A& Ealslil glass filtero| A kieselgel

60H=Z o]E4-& 7|2 % evaporatorod|A] EZA)H

) x|uile] &

uhg g (1991) ““1”01] st 22 & 7hrRafst
3 methylation AjZl & gaschromatography(Sh—
imadzu-GC-14A) & o|&3te E43lyeny, GCx
7& Table 33 2t}

4
A
Aol A dol A SAS PCT systemE o] &

Injector Temp:240T Detector Temp;250C
Programming Rate:2C /min
Detector  Flame Ionization Detector
Carrier gas He
Flow rate 50 mL /min

Split ratio 100:1

4 2 Duncan(1955) 9] ot

=]
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1. pHe| ¥3}

AN 717HERt Ay vlxgd e 23
e 592 pH W3l= Table 49} 2tk A3 135
FIEVI7E 5.77, F2HF0] 5.77, IEE7)7} 6.34,
EFFe] 6.3602 UEHRA7} F2E90) Blsl
frelx oz A velhgen (P<.05), Z4wyol ut
ol gAvh Fe5H £42](1987)9) Bz
ZA% B¢ HE -7 F289] 2y pHA =
™, A713F FF pH7F 92k Jodoha Barslsd
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Table 4. Changes in the pH of frozen chicken
during storage at —20TC

Storage (wk)
4 8 12 16
Atmosphere 5.77°¢ 5.87%8 5.90°® 6.07°* 6.07°4
Breast yacuum 5,77 5.84% 5,90 6,00 6,05
Atmosphere6.35 6,42:C 6.48°F 6.534 6.57*4
Vacuum  6.36% 6.42°F 6.47°% 6.52** 6.56*
AD Means with same superscripts in the same row
are not significantly different(P>0.05).
#® Means with same superscripts in the same column
are not significantly different (P>>0.05).

Region Packing

Thigh
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Table 5. Changes in moisture contents of frozen chicken during storage at —20C

Storage (wk)

Region Packing ] 5 12 16
_____________________________________ %
Atmosphere 74,414 74,31°4B 74,3154 73.73%® 73.98°48
Breast v/ cuum 74,76 74,46 74,17 74.14%¢ 74,01
Thigh  Atmosphere 76.98° 76.81%4 7627248 75.62°5 75.58%
Vacuum 76,98 76.85% 76.35% 75.51%® 75.63°®

ABC \Means with same superscripts in the same row are not significantly different(P>0.05).

abe Means with same superscripts in the same column are not significantly different(P>0.05).

A7 1657 F287171 6.07, F2AF] 6.
05, thEld717t 6.57, EFHFo] 6.5622 *77I3E
o] Aol whe} MR ATt ol AA7IRE

o] Ay wlet guld g X Ao Baf EE Aol
71915t0) pH7} Asdte Aoz AlsEH, ZYE F
(1987) 2 BAAZ(—20C) et A% 12F71A
= pHel 4% 2 sddAel EEA ez dojwe
U 165 AL E AP SR thi F7hehe A4

g B4ty Bist 93\‘3} o]e} 2o "EE?‘V‘Z o}7]
& pH ¥t 9oz A7 bt g
T o] 2&A 7o) ¥k, E*erﬁ-«l Apolo)] whE Ao
2 3|45 3 gltH(Berg, 1961).

2. gRs2el M

EAAZ 7175t A3H A7 EF wE F2
hER S gG5Ee] Hile Table 59 gth %
135 528717 74.41, F2F0] 74.76, HE 7]
7} 76.98, E|ZFo] 76,985 thE|®-27t F2 591
H)sted A vERton, iyl thE AtelE 8l
Ak,

A 7)7ro] Al utel A 165#= 92l 2=
7} 247+ 73.98, 74.01, 75.58, 75.639.2 37|kl
Azl wal sttt

3. e W3l

=AAR 7)17HE AT A7 EF W e F
27 & 599} shear-deviced: 0]%‘_} o] sl
£ Table 63 2o}, A% 1590 AAAAS W 2
7] 4.02kg /cm, F2AFL 3.84kg /om, HEF

Table 6. Changes in shear force value of frozen
chicken during storage at —20C

Storage (wk)
1 4 8 12 16

Region Packing

Atmosphere 4.02°4 3.21% 3.02% 2,790 214
Breast yocuum  3.84 3.25% 3.12%% 2,05C 2,510
Atmosphere8.664 7.638 7.30% 6.97°° 6.67
8.70°* 7.76* 7.33C 7,15 6,75
AE Means with same superscripts in the same row
are not significantly different(P>0.05).
@d Means with same superscripts in the same column
are not significantly different(P>0.05).

Thigh Vacuum

717} 8.66kg /cm, thEZFo] 8.70kg /cm &2 *
= QE29r F259000 viste A ekt
=3

ol A A7t W RH7te] Wtz ¥
HE 97 F2R90 visle] ¥ BFS vehlof
A 1655 ASsle 22 FAE YL, ©
o BeiME o8 BHIAEL FE A%, AAZF
o 2&%9 e wet o2rta ¢ R 15 (Schmidt &,
1970; Bouton® Harris, 1972; Draudt, 1972) 3 ¢
&g 2 B3 2 gele & 2helg YEr
e gurt.

gz AR d2e T 29 25 P
Aaglol AY ke A4S Jehled, o
Az 21§ o]&o] & Wolzx L3, Jol
AFFZE L AWV $40] HA Z-linedlM 2¢4R/7t
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Table 7. Changes in water soluble protein content of frozen chicken during storage at —20°C

197

Storage {wk)

Region Packing ) 1 5 I o
mg /g -
Breast Atmosphere 75.7104 74.41°4 67.83% 74.95°4 75.86%4
Vacuum 84.8704 76.46°8 67.61% 74.09B 75.70°B
Thigh Atmosphere 121.20%4 110.41b48 85.7328C 83.90%° 85, 36°EC
Vacuum 139.4234 130.33%8 88.38%¢ 90.44* 92.18%

ACMeans with same superscripts in the same row are not significantly different (P >0.05).

#“Means with same superscripts in the same colurnn are not significantly different (P>0.05).

A A G| BA4E T dxv) X
Davey$} Gilbert(1976) & B3l £33 F24]
A ARE 177 F23] PAsA 2L o] Fo
= Y& 23S Jeldoe Katsuhiro®t Kuni-
hiko(1977) ¢} ¥.319} AR|3l= 3ol

4 T84 3l

TEYe Hs
TEAE TS
o

Az 7 3 we Fow
NE R 2] 84 dud o] Wah= Table 71} 2t}
A7 1500 FZ AN 713 97} 75.71
mg /g& JeEhleH, I3 74 84.8724
71 vstd 5L £ & e, tERS
o] B9 9A JFEH(139.42mg /g)o] FrIEF
(118.72mg /g) ol vlsle =7 Uiyt dAzos
NE 27 F2 el vste] A JElgeH, o)
g F91749] Aol A 717k A wel folHd
aZolg BPo, I Aol AR7Izre] Augte] ul
gl 2o}t TbHo] g 3ol JFEFo

Table 8. Changes in salt soluble protein contents of frozen chicken during storage at -20C

FNEA vEte =&
ol tEH-9 = AR (

42 & vehiigion), A% 8
71%,88.98mg /g; 71, 85.

73mg /g) & HERNAIL, A% 4F o)F FI2olA Z
e wet Apolrt feFoez vebtH(P<O.
05). F5-94
BN T w2
o] g Aol B

o, A% 8F olFRE
ola

of wet A%He

5. A8y chiF =EFYo| HE

TEXAF 71 T

(o]
Aee F

Aol

F X 7

AL A AR
mu} A7k 7
Rl BAIgle] Zaste Aol

_J_'El "5‘7]’61"‘\‘_:' 73663 L]

Aot ol HPE 5(1987) 9 NG| A3

299 we

/g€ dehiglen,

o
A4 Bz
Table 8% 2}, 984w
g 941 146.00 mg

-
FARe

712l 2 =
do] wze] i Bt

AL 27 1300 ) ER
/g, HERL+E 100.18 mg

AFEFe

Storage (wk)

Region Packing

1 4 8 12 16

mg /g -
Atmosphere 146.00% 102.70°® 85.84° 97.81% 98.98°3
Breast  vacuum 150,20° 106,73 87.97%0 96.07 98.23¢
_ Atmosphere 100.18 93.35%8 67,840 80,23 83,25
Thigh < cuum 116.46° 100.94° 81.10 88.55%8C 89.45%%¢

AD Means with same superscripts in the same row are not significantly different (P>0.05).

a¢ Means with same superscripts in the same column are not significantly different(P>0.05).
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150.20 mg /g, EH9= 116.46 mg /g2 24 §7)
Aol vt Z% 22 FHE Jepllo] 84 &
H@deh= gy FIEAF B2 FXE LA oz
gk 93t Zpol= A F7|7he] Z el wlet AlLE o
A% 857t FER X7t F9 FHglel &

& Aol ot A 129 165A ol Fw912 A+
= W EAT At 2F 52 #AE eI
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3
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AR S AFH LYol e F=
WERs e AR APEAL AAR EAD FF
2415 A3he Table 99 2tk A47171e] 3t
B B4 gwe AF 15 F2Y), F
F, dEE7], qERFe] 22 0.38, 0.36, 1.30, 1.

%6019, A3 165014 0.25, 0.25, 0.91, 0.91%
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Table 9. Changes in total lipid content of frozen
chicken during storage at —20C

Storage (wk)
4 8 12 16
%
Atmosphere 0.38°* 0.36°% 0.28% 0.27%P0,25
Vacuum  0.36° 0.35°® 0.28C 0.26*° 0.25™
Atmosphere1.30°* 1.29°® 1.05® 0.98 0.91®°
 1.33%A 1.27°4 1.00°B 0.99*® 0.91®
AE Means with same superscripts in the same row
are not significantly different(P>0.05).
@¢ Means with same superscripts in the same column
are not significantly different (P >0.05).

Region Packing

Breast

Thigh Vacuum

2 el Az A4S Agkolglon], thER9 e
FA ko] At AR gaEch 3 Zol gi
oh 3 diER e FFol FI R vl =

e sl aei} Eguel Tk Az
k) o)z} A9l gigith. B Aol A7 T
b AL ge ANs gashe AR, 2

Sre] Zlx zlolrt AFHE, ojeld Ane
Lazarus(1977) ¢} w23 5(1988a) o] H 1oz UA|
3] ¥kt

A& RAFFLE 2.1~2.5%% Davidkovas}
Khan(1967), Hay(1973), Marion(1965) 52| 21
ol OE Z3E Byed), ole JdF"H d7HAERL
AAL AAY F5NA A9 e 75 Fo|A
2 AdoME 22E AAS L §50 2o Az
2 gl S bAd AAG Bt FSolA #)Ee]

ZFS 3k AaEt ohh Aoyt AR A AR

#4717k <t lipolysis (223, lipid hy-

drolysis(2& 7lg=ia)) 9 i Fe] Wy 5ol 89l
(Davidkova$} Khan, 1967) 3} A|%¢] 2tsl= 5
pHollA 32 velstal pHrL ol 5 Auhakst
7} ZAde  Z3(Dawson¥ Schierholz 1976,
Drerup % 1981) 2.2 vlFo] Hol o] 8%le] A3
712t Bt A gee] Hslel] d3E FE L= A}
g}

mlo

)
;p;

7. X|gkAF A O] wis}

Table 10& F2A% 717H5<t 237 §71278
g F2H ER e At 24E vehd Aol
ol E Rt FR9 AL peake BT

14~182] X3} monoenelt, 18ln E¥3lEr)
2~491 polyenest 5 1050] 28 - BN oH,

oleic, palmitic, linoleic, palmitoleic % stearic
a01d7} YRS 2Rets 439k 7P 52 8%

vehd Juake oleic acidZ 35.8~42.4%, T2
% palmitic acid® 19.7~28.3%%2.9, linoleic
acid®] &2 11.3~17.4%, the-S palmitic acid®
19.7-28.3%%2H, linoleic acid® &3S 11
3~17.4%%Ah. Chang® Watts(1952) & 7Ha-5oll
UelA EX S} Abake Ao 99102 R WS ut
2125, Dimick®} MacNeil(1970) 2 linoleic acid<}
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Table 10. Fatty acid composition of frozen chicken during storage at —20C
Muscle Packing Frozen Fatty acid composition(%)!
position  method SIOAge 71400 1401 16:0 161 16:2 18:0 18:1 18:2 18:3 20°4
1 0.9 tr* 197 55 15 93 416 174 33 08
Vacuum 4 11 tr 200 56 13 105 413 165 3.0 07
Packing 8 14 tr 219 57 1.0 106 413 149 25 0.7
12 20 tr 253 57 08 105 407 122 23 05
16 22 tr 257 55 07 1.2 405 122 20 tr
Breast
1 0.7 tr 201 54 13 98 424 163 32 08
4 1.2 tr 203 55 13 109 415 158 28 0.7
?::l;i‘;here 8 1.2 tr 2.9 50 09 124 408 145 26 07
12 18 tr 268 50 05 146 381 113 14 05
16 26 tr 280 50 tr 150 37.6 108 1.0 tr
1 0.8 tr 202 63 12 88 423 165 30 0.9
4 13 tr 214 68 09 94 408 157 28 09
Vacuum 8 20 tr 236 58 08 123 382 148 19 0.6
Packing 12 21 tr 271 49 05 148 37.7 122 07 tr
16 27 tr 292 48 tr 173 352 108 tr  tr
Thigh
1 09 tr 198 64 13 97 416 168 27 08
4 11 tr 207 63 12 109 405 162 22 09
Atmosphere 8 16 tr 252 58 06 131 37.3 149 1.0 05
Packing 12 20 tr 283 47 tr 159 358 128 05 tr
16 25 tr 308 42 tr 182 335 108 tr  tr

! tr indicates the amount less than 0.4% and —, less than 0.1%.

arachidonic acide AFsAtelz Q1E R g%1e
2 Bl

EXSIR At A AR 1F7R F23Fe] 70
1%, &<8717) 69.4%, 8zl 70.2%, NEF
717} 69.6%2 F-A3toll= zhel7t glovt FFE
H|3le] g7 EAe] A7t we A5 Bt A
Zro] 7o) wel AR 165dE F2Tol 60.
9%, F2717} 54.4%, =Tl 50.8%, NEF
717} 48.5%3%= A ¢713¢o] A weh M} gast
4o, TapAate] A9 A 15 viste %747
Zro] Azl wel 28290 BAIgle] djHer
AA} F7bskE Aot

=N A= Katz(1966),
Miler 5(1962)° <J&l A7+=EAU, Nair(1964) =
2ol # (off flavor) & Yo7)= 383 YL Bxsl
zpatel Az} FAojzln st9ew, Chang#

SRNEZE

¢
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oty B skl

A A7)7ke] T AFEE Lazarus(1977), 975
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FS v wgk Aa A F7)3ke] F g wel XA
o] ZrAadtty Ryl on, Lee®t Dawson(1973)
2 7NE Bt AFE F Bx g Agate) A 53
A9 2sle] gge wAda Bttt Kurte}
Ball(1974)& 4¢olMd =42A5RE 154 B¢ FA
o g AAF AKe XNAEN 9 At A E
A5k A3 At Ak B2 s ake] Zhael] o3
A dojdtia Bg vl glrk

o]o} gro] A 713ko] Zupite) whe) -3 spA 4t
& ZaskAE e abe] A os Frtste @

[e]
A& Lee9t Dawson(1973)2 Z8-24ke) Akzlz A
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