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Measurement of Lipid Oxidation Rates in Semi-prepared Frozen Muscle
Foods During Various Storage and Reheating Conditions

Eun Seung Song and Myung Hwa Kang

Department of Food and Nutrition, Hoseo University

Abstract

Semi-prepared frozen muscle foods purchased from local industry were tested for lipid oxidation.
The effects of various storage conditions, cooking methods, defrosting methods and reheating methods
on rancidity were examined using TBA assay and sensory evaluation. TBARS values were increased
faster in cooked samples than in uncooked ones during storage periods. During refrigeration of cooked
samples, TBARS values were increased significantly for 15 days (p<0.001). In defrosting experiments,
refrigerated defrosting was proven to be better compared with room temperature or microwave defros-
ting (p<0.05). For overall explanation, stepwise regression analysis was done and the results are in
this order: storage conditions, cooking methods, moisture content, and lipid content. Using these 4
variables, TBARS values could be explained by 40~53%.
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Table 1. Preparation of Assay Tubes for TEP Standard and Sample

Standard Tube Number

Blank Sample
1 2 3 4 5
Standard TEP 107%g (m/) 0 04 0.8 1.2 1.6 2.0
Distilled Water (m/) 0 46 4.2 38 34 30
0.02 M-TBA regent (m/) 5 5.0 5.0 5.0 5.0 5.0 5.0
Sample distillate (m/) 5.0
Total Volume 10.0 10.0 10.0 10.0 10.0 10.0 10.0
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Homogenize 10g sample

10 m/ BHT 0.3% solution(in ethanol)
Add 965 m/ D.W.

Kjeldhal flask

Add 25m/ 4N HC],
glass beads, and Antifoam A

Distillation Appratus

Heat to collect
50 m/ distillate

Shake well

1
Sample and Standard are set up
in manner shown in Table 1

|
Boiling water bath for 35 min
|
Cool 10 min in running tap water

538 nm reading

Fig. 1. Schematic Diagram for Determination of
TBARS Values

Table 2. Moisture and Fat Composition of Raw and
Cooked Samples

Cooked Sample
Moisture Fat

Raw Sample
Moisture Fat

CMVPY 68.0+1.63° 671094 493+094 87+0.94
PC? 61.3+240 80+163 39.3+094 145094

DCMVP: combined meat and vegetable product
PC: Pork cutlet
¥Meant S.D
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Fig. 2. TBARS Value for Refrigerated Samples at Dif-
ferent Storage Periods
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Frozen storage periods{months)

Fig. 3. TBARS Value for Frozen Samples at Different
Storage Periods
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Table 3. TBARS Values for Cooked Samples by Various Cooking and Reheating Methods at Different Refrigerated

Storage Periods

Storage periods 0 day 1 days 3 days 8 days 15 days

Samples (Mean* S.D)
CMVPY LFF?/PF? 39+0.2 56+12 48+0.2 106+ 0.1 9.0+ 0.1
LFF/MW? 39+ 0.2 56%0.7 33+04 64+ 0.6 11.0+ 05
DFF9/PF 58+ 0.3 10.7+£0.1 51+ 0.6 57+0.1 135+ 0.8
DFF/MW 58+ 03 6.0+ 0.8 50+ 0.3 6.6+ 0.8 17.3£ 0.6
PC? LFF/PF 58+ 0.8 77102 9.3+ 0.5 237t 0.8 34.0+ 04
LFF/MW 58+ 0.8 85+ 0.9 44+ 04 21.3£ 0.6 273+ 04
DFF/PF 54+ 0.2 11.3+ 0.6 8.7+ 0.5 23209 292+ 0.1
DFF/MW 54+ 0.2 6.1+ 0.2 73101 170+ 0.1 306+ 07

Deombine meat and vegetable product
Ipork cutlet

ILFF: Low fat frying

YPF: Pan frying

9MW: Microwave oven reheating
9DFF: Deep fat frying

Table 4. Duncan’s Multiple Range Test of TBARS Va-
lues at Different Refrigerated Storage Periods

Sample 0 1 3 8 15 F-value Pr>F
Name (days)

CMVP 45° 74 65" 7.3 124° 36.2 b
PC 55° 9.3 89° 15.8" 34.9° 53.2 rak

***) 1% Significant (d<c<b<a)

Table 5. TBARS Values for Reheated Samples after
Different Defrosting Treatments

Defrosting RT®  MW?  RF®  Fvalue
Sample

CMVP 76 87 68°  285¢

PC 97 96 95 373
*p<0.05

NSindicates no significant differences (b<a)
DRT: Room Temperature

IMW: Microwave

3RF: Refrigerator
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Table 6. Stepwise Regression Analysis of Various Para-

meters Affecting TBARS Values of Semiprepared Fro-

zen Muscle Foods

6.1 Combined Meat and Vegetable Product

TBARS=0.556+0.146 storage period—0.210 cooking
method +0.008 moisture —0.049 fat

Variables B Value Parial R? Model R?
Storage Period 0.146 0.2217 02217
Cooking method —0.210 0.1200 0.3417
Moisture 0.008 0.0418 0.3835
Fat —0.049 0.0133 0.3968

6.2 Pork Cutlet
TBARS=0.56840.880 Cooking method +0.695 storage
period+0.031 moisture—0.110 fat

Variables B Value Parial R? Model R?
Storage Period 0.695 0.2897 0.2897
Cooking method —0.880 0.1682 0.4579
Moisture 0.031 0.0414 0.4993
Fat —-0.110 0.0269 0.5262

ol4te] unacceptable 3lt}i dh=d], oA} HlwE
o B A=A A| B acceptabledt W $lo &3tz
panelEo] 2 o] A Apdslx] EF o) ohdr}
Azreich

Table 5o slEn$& Helgh Ay ZAs CMVPY
73-ellvt sHEBJ'ﬁ 1 frel#al Aol 2 Mol =ull(p<0.05)
Wakge A #Eg A-Srp Auakairl s ZHelom,
A, AxpelA e o2 el o]o] WE IEAHA
o Aze 9 folAal 2ol Helx WgtrTable
8).
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Table 7. Friedman’s Chi-square Test for Sensory Eva-
luation According to Different Refrigerated Storage Pe-
riods

CMVP

0 1 4 8 F-value Pr>F
Rancid Flavor 30 33 31 29 04 0948
Greasiness 21 34 27 37 9.0 0.02*
After Taste 20 37 33 30 88 0.03*
Aroma 37 32 35 33 0.9 0.83%
Softness 34 31 36 33 04 093"
Adhesiveness 27 27 39 31 79  0.05M
Overall Quality 27 34 34 29 2.3 0.51Ns

PC

Rancid Flavor 34 19 31 24 50 017
Greasiness 40 27 24 27 77 0.05*
After Taste 36 14 33 29 12.9 0.005***
Aroma 28 33 27 35 18 06"
Softness 31 24 24 29 21  0.6™
Adhesiveness 31 31 26 36 25 05"
Overall Quality 37 17 29 27 88  0.03*

*5% Significant, ***0.1% Significant

NSindicates no significant differences

Based on following scales: rancid flavor, greasiness, after
taste, aroma (1=extreme, 2=strong, 3= moderate, 4 =sli-
ght, 5=none)

: softness, adhesiveness, overall quality, (1=very poor,
2=poor, 3=fair, 4=good, 5=very good)

regression analysis& AA|sl¢ir}.
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PCE 0526224, #|ubabsjel] 2 E7} =& TBARS/H=
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Table 8. Friedman’s Chi-square Test for Sensory Eva-
luation According to Different Reheating Methods

CMVP

RT RF MW F-value Pr>F
Rancid Flavor 37 30 35 087 085"
Greasiness 35 37 28 2.80 0.25M
After Taste 35 28 33 124  0.54M
Aroma 26 26 30 038 0.8
Softness 28 30 38 390 0.14%
Adhesiveness 27 30 32 067 0.7%
Overall Quality 28 23 35 260 04N

PC

Rancid Flavor 28 22 20 1.83 04"
Greasiness 23 32 33 300 02N
After Taste 30 17 18 712 0.028*
Aroma 33 35 42 2.80 0.25NS
Softness 27 20 25 033 085
Adhesiveness 25 30 27 117 056
Overall Quality 30 22 23 1.68 0.68N8

*5% Significant

NSindicates no significant differences

Based on following scales: rancid flavor, greasiness, after
taste, aroma (1=extreme, 2=strong, 3= moderate, 4=sli-
ght, 5=none)

: softness, adhesiveness, overall quality, (1=very poor,
2=poor, 3=fair, 4=good, 5=very good)
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