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Changes in Physio-Chemical Properties of Deer Meat During Storage at -30C and -60‘C Teak soon
Shin, Kil wang Lee, Seon ku Kim, Han seok Kang, Keun ki Kim' and Hyean cheal Park™. Department
of Animal Science, Pusan National University, "Department of Life Science & Environmental Biochemistry,
Pusan National University — A total of 5 female elk deer (220 kg+10 kg) were included in a study on
the changes in physico-chemical properties of deer meat during storage at 4C and -2C. The deers
were exposed to normal pre-slaughter handling and put under anesthesia before slaughtered. The loin
and leg cuts were deboned from the carcass after 24hrs slaughter. The samples weighing approx-
imately 300g were packaged using wrap packaging and stored for 1, 2, 3, 4, 5 and 6 months at -30C
and -60°C. During the freezing period, the changes of moisture maintenance was slower for the meats
kept at -60°C than that at -30TC. The meat softness represented higher value after freezing, and it tend-
ed to be decreased with the passage of storage time. Comparing the values between freezing temper-
ature, the value at -30C was higher than at -607C. All meats frozen at -30°C and -60C were edible
after storage for 6 months. Loin was inedible, and leg was edible after freezing storage for 6 months.
The pH values of the meats were increased during freezing period, even. though pH value of the
meats stored for 6 months was less than 5.70. Luminosity of loin was significantly increased with the
passage of storage time, although loin stored at -60°C was darker, and leg stored at -30C was darker.
The index of red color was rapidly decreased for loin stored at -30°C, and for leg stored at -60C,
respectively. There were no changes in the index of yellow color for loin stored at -60°C, and the in-
dex for leg was increased with regardless of the freezing storage temperature after 6 months.
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Thiobarbituric acid reactive substances(TBARS)2|
£3

Witte 5{23]2] Wl wie} AJ2 20 go] 20% trichloro-
acetic acid(in 2 M phosphoric acid) 50 mlE 37}sle] FA
3}(14,000rpm, 2min)g+ & ZF4 2 100 m] v}E0}e o3
(Whatman No.1)3}gth. o4 5 mig} 0.005M 2-thio-
barbituric acid 89 5 mlg A|fHo] Qo] RAF(FaA
15hour E.3#) Spectrophotometer (Tcc-240A, Shimadzu, ja-
pan)2 530 nmA}Fo A FFEE SHg g FHoE
Ak At

TBARS(MA ng / kg) = FF%E x52

Volatile basic nitrogen(VBN)2| &3

VBN#H2& &9 Conway ©] &2 [25]d) wa} 43
g A8 10 g $F5 90 ml 7}8}e] homogenizer(IKA
Works(Asia) Sdn. Bhd. T25-B, Malaysia)ol| A 14,000rpm 2.
Z 5§7F homogenizing & t}-& o] %] (Whatman No.1)o]
oAt A7) B 3 mlE conway unit YA Y1
ol 001 N F4H8-94 1 mi¢} conwayA] 2H(0.066% me-
thylred 0.66% bromcresol green = 1:1)& <k 2~349+¢ 7}

F 50% KoCOs o} 1 mlE Ae] ado] FYshe] npz

‘?:_””“"17] F(2, FAE o= 50% KCO; 948 4o F
AR gedh) 37TAA 12087 HX & F 548 24~
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% a ml, 002 N H;50:¢] £33 A4= Feta &, &
Ao s VBN#S AH&sia

VBN mg%(mg/100 g sample) = (a-b)xF(0.98)%x28x100/S

{(sample?] )
28 = 0.02N H;S0s 1 ml A %3lEc) Qs No ok

pH 53
28, A% 5 AAY A7 10g9) 575 90 ml(1:9)S ¢

o] homogenizer(IKA Works(Asia) Sdn. Bhd. T25-B, Malaysia)
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2 43H14,000rpm, 2min)3}od pH-meter(inoLab pH Level
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Weilheim, Germany)E 7} A1 33] ghEale] 243519 B
3t ot

z&| &

core(47 127 cm)& olgahel 2449} FYsA A28
%3t Instron Testing Machine(Model 4443, Instron,
USA)ol&3to] 108} o]’d ZAeA Tk olu) V-bladeE o] &
35127, compression lord cell 50 kg, crosshead speed &
250 mm/min, chart speedsms 20x10 mm/min®] 2702
EREE-EY

A

M2H-& &% ©¥E Minolta Chroma meter(Minolta
Co. CR-300, Japan)2 Hunter L(rﬂg) 2 (HAE), b(BAE)
luﬂ EEAFLY =904, x =

do]7 DATAE SAS program[13]& o] &3}
Duncan®] th #4 & A8

fe ©
1%
e

[ 3]

Z

Aste] 30T} -60CAAN 67§47 A
Astdr By Wsle 2Ae AFE Table 13 gk
A7) Aol wet “*8 FoAHo 2 Zhdte
AL el o, Bzt B4 Aole vEhA|
okorth vt 30T oA i&ﬁ‘} A1 7]7} 60T A B
A 2715 Beio] A UJehus Sold 23 gt o
= W7IXFS 3 Ao Yol e Aog AgHT 60T
7} 30CHT Fug=rt Yol nr)EHd) FEZwo) i
1 23, o]F 4L Aol AT A NA dripd] 718

LS

O

Table 1. Changes in WHC (%) of deer meat during storages
at -30T and -60C

Treat Storage (months)
ments 1 2 3 4 5 6
30T 73.05% 72.59"% 71.92%% 71327 69.33%* ¢8.94™

Loin - 0 6835™ 6766™ 6685 65.99% 6448% 6301
Leg 0T 7205% 7065° 69.10° 6759 66.58° 6553
8 60T 6741 66.22° 64765 6423° 63.07° 61.65°

®Means=SD with different superscript in the same column
are significantly different (P<0.05).

APD:Means+SD with different superscript in the same row are
significantly different (P<0.05).
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Table 2. Changes in TBARS (mg/kg) of deer meat during sto-

(p<0.05), FAAZLE BE 4 ol vehtA] &t
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Table 4. Changes in pH of deer meat during storages at -30C

rages at -30C and -60TC and -60C
Treat Storage (months) Treat Storage (months)
ments 1 2 3 4 5 6 ments 1 2 3 4 5 6

30c 01t 0128 014 0.4°  038%® o4t

30C 555 548" 5520 5500 556 5594

Loin - oo 0125 0125 015° 024 041% 056° Loin - (0¢ 5495 541™ 545° 547 55 5547
Leg 0T 006" 007® 010° 013 024° 043 Loy 20T 551% 543 546° 550% 557 5614
6 e0c 010 011°® 011° 013° 025° 045" 6 60C 545° 538% 54 558 56 564"

®Means+SD with different superscript in the same column
are significantly different (P<0.05).

ABD:Means+SD with different superscript in the same row are
significantly different (P<0.05).

Table 3. Changes in VBN (mg%) of deer meat during storages
at -30C and -60C

®Means+SD with different superscript in the same column
are significantly different (P<0.05).

A5D.Means=SD with different superscript in the same row are
significantly different (P<0.05).

Table 5. Changes in shear force value of deer meat during
storages at -30TC and -60T

Treat Storage (months)
ments 1 2 3 4 5 6

Treat Storage (months)
ments 1 2 3 4 5 6

30C 6077 7.83 796 9.64% 1024° 12.26%

30T 11.59* 9752 899« 833 5088 391™

Loin - cor 567% 750™ 781° 887 979° 1207 Loin - dhc 1044% 830" 655 5257 498" 346
Leg. 0T 5827 774° 781 817 939 1131 Leg 0T 13.75% 12.02% 11.59% 927 5017 389°
8- 60T 613% 7905 889> 881 973% 1155* €8 60T 11.11* 1001% 837 775° 4915 366

®Means:SD with different superscript in the same column
are significantly different (P<0.05).

ABCD:Means+SD with different superscript in the same row are
significantly different (P<0.05).

®Means+SD with different superscript in the same column
are significantly different (P<0.05).

ABP:Means+SD with different superscript in the same row are
significantly different (P<0.05).
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Table 6. Changes in meat color(L) of deer meat during sto-
rages at -30C and -60T

Treat Storage (months)
ments 1 2 3 4 5 6
307 31.76% 32.08% 3212% 31.14° 3254% 34.98™

Loin - 0 31.04% 30497 29.98% 3092° 31.16™ 3261
) 32,687 33460 33.96%P34,524% 353248 35934
& 60T 31.41% 3157° 3369° 3441% 3481% 3511%

**Means+SD with different superscript in the same column
are significantly different (P<0.05).

APD:Means+SD with different superscript in the same row are
significantly different (P<0.05).
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Table 7. Changes in meat color(a’) of deer meat during sto-
rages at -30C and -60C

Treat Storage (months)

ments 1 2 3 4 5 6

Loin -sozc 15.29: 15.1823 9.20‘;’ 10.61: 9.80:?’ 9,743C
60C 14.82° 14.10*° 10.92% 13.74™ 13.14% 10.08

Leg 30T 10.09%®° 955% 1257% 10.87™ 1085% 963"

897 895% 825

®Means+SD with different superscript in the same column
are significantly different (P<0.05).

ABP:Means+SD with different superscript in the same row are
significantly different (P<0.05).

60T 15.99% 1574 10.36°

Table 8. Changes in meat color(b) of deer meat during sto-
rages at -30C and 60T

Treat Storage (months)
ments 1 2 3 4 5 6
Loin 0T 6515 681" 638° 620° 640 720
60C 570 574 572 610 616 617
Lee 0T 6.62°5¢ 694*® 581 590%PC 500° 760"
& 60T 577%° 581° 578 582° 4855 650"

®Means+SD with different superscript in the same column
are significantly different (P<0.05).

ABP:-Means+SD with different superscript in the same row are
significantly different (P<0.05).
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