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Abstract

Effects of different types of sub-freezing methods on quality of raw pork loin, beef loin and tuna were
studied. Storage tests were undertaken as follows; the three different types of sub-freezing methods, such as
regular cold chamber at -1°C, air-blast sub-freezing at -5°C and sharp-plate sub-freezing at -5°C, were
evaluated for extending freshness of samples. Pork loin packed with polyethylene-film showed no significant
differences (P<0.05) in physico-chemical properties among the above sub-freezing methods. Air-blast sub-
freezing methods revealed faster evaporation of moisture from samples. The same sub-freezing method also
showed increased VBN values of pork loin and tuna samples. Regular cold chamber resulted in increased
TBA values and K values of beef loin and tuna, respectively. It appeared that sharp-plate freezing system
kept the food samples with the least loss of freshness among the above three sub-freezing methods. These
results indicated that freshness of raw pork, beef and tuna could be significantly extended by the sharp-plate

sub-freezing method.
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93 a2 FAME 54 oF 5~6mm AEE Yol
A ARgslgd BE 500l A=) SRR 7 e] v}
259 oAEL F2E HZE3sle] A chamberell
AAsie el Harle AXarE 7Y 22 el
g SR Fsdr WERAE g P2 g
iAol A FUAMIAIEFS FHslE T, o Smme F
A2 Aeidt F AR Y7l 2= B8 7 AR
aie} dAEA shed XA TAE A g AE
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EE AEE 7E YA sy SAACro
Model 1(-5°C), Model T(-5°C)ll EA4-& a1 & A
27 AA4stdet. Model 1> 7AW i Y zhgafel
32, Model IR= AP EH AN 72 W22 elsl
o AR 271 EAE T4 §-Fof ulel FRo w3}
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Fig. 1. Changes of VBN contents in pork loin during
storage.
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Fig. 2. Changes of VBN contents in PE-packaged pork
loin during storage.
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Fig. 3. Changes of TBA value in pork loin during storage.
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Fig. 4. Changes of TBA value in PE-packaged pork loin
during storage.
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Fig. 5. Moisture content of pork loin during storage.
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Fig. 6. Moisture content in PE-packaged pork loin during
storage.
£Y, Cold chamber; [ ], Model I; £3, Model 11
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Table 1. Changes of VBN contents in beef loin during storage (unit : mg%)
Storage time(days) Cold chamber Model I Model II
0 6.97+0.75" 6.97£0.75 6.97+0.75
3 843+0.10 8.06+0.78 7.51+0.65
6 973+ 1.54 10.33+0.54 8.8440.76
9 9.69+1.38 1092+ 1.82 8.47+1.28
12 11.29+1.52 12.244+0.90 10.13+1.11
15 12.55+2.05 13.65+£0.97 10.30+£0.72
18 15.49+2.20 16.26+0.79 12.66:+1.15
21 18.26 £2.98 21401322 13.10£2.01
24 19.68 +3.67 20.67%3.11 17.58+1.80
27 19.82+0.96 23.54 £ 4.87 [7.79+1.56
30 20.09+0.52 21.44 1048 18.29+1.51
33 22311094 23.65£0.22 19.96 £ 0.69
YMean = S.D.
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Table 2. Changes of TBA contents in beef loin during storage

A Ea) a4l 32 W A 2 & (2000

(unit : malonaldehyde mg)

Storage time(days) Cold chamber Model I Model I

0 0.259£0.110" 0.259+0.110 0.259+0.110
3 0.508 +:0.157 0.584+0.136 .497 £0.125
6 0.74940.435 0.723 £0.449 0.727 £0.669
9 1.048 £0.636 1.207£0.677 {.185+0.785
12 0.893 +0.409 0.856 £0.420 1.092 £0.749
15 1.570 £0.960 1.030:+£0.797 1.028+0.592
18 1.221+£0.304 0.926 +0.564 .826+0.427
21 1.171£0.486 1.109£0.781 1.038+0.710
24 2.704 +0.541 2451 +0.155 1.061 £0.597
27 5.487 1:0.962 2.824+0.184 1,294 £0.802
30 5.809+0.234 3.059:£0.065 2.192+0.318
33 6.007 £0.008 2.967+0.025 .857£0.591

"Mean+S.D.

Table 3. Moisture content of beef loin during storage (unit : %)

Storage time(days) Cold chamber Model | Model 11

0 67.51£0.94" 67.51 £0.94 67.51+£094
3 63.15t1.44 62.36+1.45 64.88+3.01
6 62.65+1.33 58.73+1.9] 6549+1.17
9 57.53+3.03 5373+1.77 65.17+£2.20
12 55.72+1.99 5038 £1.46 63.79+1.51
5 53.82+t1.16 46971277 59.46+1.35
18 50.73+1.56 4294 £4.50 59.27 +0.68
21 4473+9.32 37.09 £4.83 57.21+253
24 40.59 £6.37 3437+8.24 58.01+£5.21
27 475201891 33.52+£6.75 50461 0.67
30 45.28 £0.37 37.99+1.07 48.54 £2.35
33 38.92£3.51 3126 £5.59 48.12+3.68

"Mean £ S.D.
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< o $ 9ok ol 7 S53ke] BAAle Alo]oM
3= Zloleta AzhEic

el AR S 2y Ar|EPS HXHoE I}
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= 2t AP E Alolo] & Wizle glou} 24dA R

Bl 7]22] EAAIFA Model T Alolel] 20 o)A} z}o]
7} W2l Alsbsld e A zbe] abd o)A A ¥
£ AMEa Model I} 71& 544 7e] TBAZHE 3
Wi o)A zpoj7} vh= AL U 4 Tk olE SelA
AFet vpe} Ze] 3FAHE AAsh= H 2F Ay
WE Aolo] & FA ] 2}olv} glgler) &g o]
AL A2 8l Model 17} A &siols Jzhgic,

MA 2 & SRR FEHE

VBN2| Wig} : AA7|zt F ]9 VBNS| W3E
Table 4ellA vehisiet. F=e] 49 253 AAsid
A Agstd et AR YA 20 mg%E 2314
o} o] AME plFelE of SREcR= olfe] WA}
wEoh= Ag 4 oo AHE AR 2z
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Table 4. Changes of VBN contents in tuna during storage (unit : mg%)
Storage time(days) Cold chamber Model I Model II
0 70613170 7061317 7061317
3 13.12£1.90 10.79 £2.04 7.55+3.15
6 15.79+0.49 16.5614.22 10.33+3.86
9 19.69+2.39 19.51+1.54 14.80+2,04
12 26.10+5.39 26.83£2.73 18.44+:2.38
15 24.87+247 27.87+1.93 20.07+3.05
YMean £ 8.D.
Table 5. Changes of K-value in tuna during storage (unit : %)
Storage time(days) Cold chamber Model 1 Model I
0 13.16 £12.14" 13.26+12.14 13.1612.14
3 26.86119.93 25.18£22.10 23.12+26.11
6 47.80+19.58 27.181+19.84 33.224+20.98
9 61.311+27.14 32711£16.34 37.68+16.75
12 67.30£23.73 39.85+27.75 50.56 £29.53
"Mean+S.D.

£AEY) diteleta AN 4 glon, &Y F
Axrizle] X2 rimethylamine-nitrogen(TMA-N),
VBN?] 38 ZARIE vl AA22r) ¥3 AE
7} Aol wet o] F EAle] ofo] S/ B
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22 gol, A7}, dule], 71ElEY A4S K 7
Z} 0~10, 10~20, 20~50, 35~60 W el glem K
el 60%E dom 194 FoAleely 2RusT gl
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