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7zt 282 A.0.A.C official method
Ce 1-62 W] 23t methylationAlZl
% (Gas chromatograph(GC)(Varian
3700)2 EAM3IAH.

chromatogram”olx Hel® A gAt
methyl ester?] ®4-& #F =% (Sigma
chemical Co.)9l retention timeZ H& &
Z WA Y3 RE&2 Yehfqd.
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<Table 1> Instruments and operation
conditions for gas chromatograph

Instrument Varian 3700

3m stainless steel
unisal 3000
Colum Temp 195¢C

FID at 240 C

Colurm

Detector Temop

Injection Temp 230TC

(2) Malonaldehyde £4

(D Choloroform-methanolg 0|23t X|&

=

Pikul5®¢l ®We] we} Chloroform¥
methanol& o]&38te] AAE FE3%TH

<Fig. 1>} Zo] AR bgg A3t
o] %4 3ml, chloroform¥ methanol
(o] CM¥)E 1:28]&= 412 &3¢9 30
mlE 7}eked 30&3F wAssit, gAstE
ANgE gAE2(3,000rpm, 10C, Smin)
g & AFEAA)E FHstn JAAEL
methanol, chloroform, $H5(2:1:0.8)
g 3hmicl] ol FASE T A AR

5
dB)e Rt AHE2 v sdd
F5d(A+B)el chloroform 20ml, SH%F
20mE Hol & EFT T £ Z2rj7]o] ¢

24 =TS HE

o] 4¢oM sEF FAst §715H F4
zoz B3t EoH F FollA fr1F%
A3t & hydrous sodium surfate 0.3
< Arlsle] Ay £33 § At o
g 4& 35¢oldtlA N,E ol &3t 34
glolA AxAA (dry fat)2 e

@ Malonaldehyde £41

CM¥ez F249 dry fat(1~8mg)el 0.8
me SHF(BHTHZMA 1 0.01% BHTET
ZHS 0.7m)9F 8.1%2 sodium dodecyl
sulfate(SDS) 0.2mE ¥ E8% = 20%
acetic acid 1.5mE FH7igth o o
acetic acidd] NaOHZ ©]&3sl pH 42
z33th 20%9 acetic acid7A H7hgt
tubeol 0.8% & TBAS®Y 1.5mE A7t
& & (0.5% ethanol 0.1mE 73t} oA
< BE BoA 6087 71EE & Y4AR
e AAEE(4000g, 10T, 15min)sict. €
AEeE AlZdA FAdes HE & UV-
spectrophotometer (SHIMADZU UV-3100,
UV-Vis-NIR Spectrophotometer) = 532nm
AM FI=E &43sta, EF 9L A&
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o
@ TMPE 0|88t EXEF AL
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2 ZA3] Y5 ZEEEE 1,1,3,3-
Tetramethoxy-propane(¢l3t TMP)< A}
g3t9ict.

427904 1mol9 malonaldehyde”}
TMP Z} 1mol2%¥ #H", TMP7}
100% %< mol® malonaldehydeZ 3%t
Htte AL 71Fo2 532nmold FREES
223l malonaldehyde?] mgo 2 #hits}
Aot



<Fig 1> Total lipid extraction from ham,
sausage, bacon

Total Lipid Extraction
~ sample bg+D. W 3 m+CM{1:2) Sol 'n 30m)
(added 0.01% BHT CM sol 'n 30ml)
— Homogenation for 30sec at homogenizer
Homogenate

—~ Centrifugation for dmin at 3000rpm, 10T

I I

Supernatant{A)

Residue

M:C:W(2:1:0.8) sol 'n 35ml
— Homogenation for 30sec

— Recentrifugation for Smin at 3000rpm, 10C

Supernatant(B)

Supernatant{A*(B)

T C20m+D. W 20m
— Mixing
— Standing overnight at 4t

Organic phase
— Add 0.3g hydrous sodium sulfate
— Inversion and filtration

— Dried by nitrogen evaporation at
temperatures not higher than 35¢

Weigh of dry fat
I

Malonaldehyde analysis

(3) Thiobarboturic acid value

TBAZbe &, &AA, wolAde ke
malonaldehyde®] mg#Fo® HAESITH >

(4) 322 (fluorescence) &3 H®
0Y, 14%, 289] 31 &AlA], Wo|A 1g

< 20m9] Folch's reagent(chloroform :
methanol=2 : )2 FA8}slo] ALor] 2

<Fig 2> Malonaldehyde analysis from ham,
sausage, bacon

dry fat

l
Fat 1-8mg+D. W 0.8al (without BHT method)+8.1% SDS 0.2 nl
|

Vortexing
|
Add 20% acetic acid 1.5n
Acetic acid adjust to pH 4.0 with NaOH
|

All tube
Add 0.8% aqueous TBA sol 'n 1.5u
Heat in boiling water for 60min
Cool in tapwater
Centrifugation for I5min at 12,000rpm, 10T

Reading the absorbance at 532nm of spectrophotomete)

AZE ZRB F & Bzl oAz
AAgit}, ofzbd dof Folch's reagent®

olg3dle] 20mlE ZHI T ZHF 4ulE FH
7kttt

o] £qE 4tolN sEW AT
7153 #AFoR B

" F FAA fUEE st
Fluorescenceg spectrophotometer

(TEGIMENTA SFM 25, KONTRON
INSTRUMENT Co.)ellA exitation
360nm, emmision 440nm= &A4s3, X
T 242 AIRE W U E FAH5] 4

Qe

DE A 33 uwiE AL Es

ANOVA TESTZ #Hix¢ &
3191, Multiple range test® ©]
Bz o A5E p-0.0
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capric acid(c 10:0), Lauric acid(c 18:1)
Myristic acid(c 14:0), Palmitic acid(c
16:0), palmitoleic acid(c 16:1), stearic
acid(c 18:0), oleic acid(c 18:1),
Linoleic acid(c 18:2) ¥ 874 FFZ &
JE 4 AUsTh

Table 2, Table 3, Table 494 &, &
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< Table 2> Fatty acid composition of Ham during storage and cooking method (% in total fat)

Bol FHE AL

Fatty acid

storage cooking
time method 10/0  12/0  14/0 16/0 16/1  18/0 18/1  18/2
0 day uncooking 0.148 ©0.027 1.17 22.92 3.50 11.45 44.51 12.43
microwaving 0.154 0.040 1.25 24.25 3.745 11.20 44.14 12.31
pan-frying 0.165 0.028 1.20 22.82 3.75 10.83 45.58 12.72
boiling 0.141 ©0.027 1.25 23.35  3.65 11.08 44, 15 12.52
14 days uncooking 1.900 0.042 2.16 37.34 5.07 17.81 57.54  9.85
microwaving 2.466 2.937 3.19 23.35 6.17 11.77 387.73 6.62
pan—-frying 0.405 0.127 1.54 26.91 3.92 11.98 43.19 7.16
boiling 0.136 0.131 1.81 28.16 3.39 14.26 39.47 10.68
28 davs uncooking 4.397 0.601 11.56 24.44 2.88 12.43 38.75 12.03
microwaving 1.973 0.388 1.49 22.42 3.41 9.88 41.96 13.71
pan—frying 2.110 0.269 1.24 22.39 2.99 11.99 42.06 13.09
boiling 2.192 0.636 2.22 21.47 3.67 10.04 42 38 12.32

* Number of carbon atoms:number of double bonds.

<Table 3> Fatty acid composition of Sausage during storage and cooking method (% in total fat)

Fatty acid

storage cooking
time method 10/0 12/0 14/0 16/0 16/1  18/0 18/1  18/2
0 day uncooking 0.433 0.029 1.30 23.82 3.02 13.36 43.24 10.94
microwaving 0.306 0.034 1.46 24.99 3.17 12.95 42.82 10.43
pan-frying 0.280 0.090 1.97 22.00 3.00 13.03 42.80 11.06
boiling 0.228 0.034 1.35 22.97 3.19 12.24 44.58 11.56
14 davs uncooking 0.442 2.591 1.63 43.66 2.70 20.05 24.72 1.30
microwaving 1.469 5.009 6.17 28.62 7.24 14.53 29.85 3.26
pan-frying 3.079 1.421 3.07 41.33 1.76 20.54 22.85 2.10
boiling 6.066 4.563 9.03 26.29 12.59 17.10 11.45 4.63
28 davs uncooking 1.731 0.324 1.56 22.98 2.92 11.87 41.02 12.84
microwaving 2.320 0.272 1.38 22.22 3.02 11.07 41.37 13.60
pan-frying 1.544 0.325 1.77 23.75 8.34 11.57 42.69 10.25
boiling 2.869 0.478 1.74 25.01 2.91 12, 38.49 11.96

* Number of carbon atoms number of double bonds.
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<Table 4> Fatty acid composition of Bacon during storage and cooking method (% in total fat)

. Fatty acid

storage cooking
time method 10/0  12/0 14/0  16/0 16/1  18/0 18/1  18/2
0 day | uncooking 0.067 0.031 1.45 24.18 3.07 14.46 41.21 10.77
microwaving 0.334 0.043 1.47 27.45 3.65 15.17 47.55 12.88
pan-frying 0.063 0.031 1.37 24.02 2.98 13.90 40.78 12.09
boiling 0.075 0.030 1.44 24.93 3.14 13.40 41.10 12.04
14 days | uncooking 3.418 0.986 3.39  40.63 2.10 18.41 22.04  3.37
microwaving 0.131 0.105 1.58 25.60 3.66 11.88 4I1.11 12.08
pan-frying 5219 1.543 6.13  26.41 4.19 14.75 27.16  3.95
boiling 0.809 0.175 2.20 36.89 0.32 19.90 21.50 3.45
28 days | uncooking 1.545 0.310 1.67 23.37 3.50 11.12 45.51 10.16
microwaving 1,103 1.145 2.09 24.38 3.57 11.86 43.13  8.95
pan-frying 2,203 0.454 1.53 23.92 3.38 11.36 43.55 11.64
boiling 0.218 0.457 1.62 25.76 3.51 12.55 43.36  8.68

* Number of carbon atoms:number of double bonds.
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< Table 5> Malonaldehyde content of uncooking, microwaving, pan-frying and
boiling method in Ham during storage.

(ug/ 9)

cooking method

Fatty acid

0 day

14 days

28 days

uncooking
microwaving
pan-frying
boiling

¥ 10.252 +£0.767%
29,925+ 0.773%
2 6417+ 0.186"
2 4,914+ 0.7989

11,808 +1.123%
12,921 +0.647Y
¥ 8386+ 1.040”
v 7.886+ 0. 7200

%) 33,059 +0.968%
¥ 91,890 +0.781"
¥ 9 148+ 0,551 %
) 10,935 +0.5139

Values are Means£S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method

xyz for storage time

<Table 6> Malonaldehyde content of uncocking, microwaving, pan-frying and
boiling method in sausage during storage.

(ug/ 9)

cooking method

Storage time

0 day

14 days

28 days

uncooking
microwaving
pan-frying
boiling

¥ 10.332 +0.378%
2 9,197+ 0.738"
2 7,447+ 0.437 ¢
2 10. 778 +0. 7439

¥ 12.363 +1.402P
v} 26,449 £0.968%

v} 12,430 +1.5769
Y 13.274 +0.723Y

Y 30,802 +1.423
x) 43,604 +0.396%

) 99,769 +0.702%
¥ 27.890 +0.9199

Values are Means+S, D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abe for cooking method

xyz for storage time

<Table 7> Malonaldehyde content of uncooking, microwaving, pan-frying and
boiling method in bacon during storage.

(ug/ 9)

cooking method

Storage time

0 day

14 days

28 days

uncooking
microwaving
pan-frying
boiling

2 10.265 +1.273"
v) 9.604+1.031D
214,412 +0.867%
2 6.900+ 1.503 ©

Y 31,628 +1.798%
¥) 10.407 +1.030°
) 23.335 +0.950
x) 21.754 +0.869Y)

¥ 41.001 +0.954%
x) 25.182 +0.339¢
x) 33.707 +0.901b)
) 18.084 +0. 9949

Values are Means+S. D,

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abe for cooking method

xyz for storage time
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<Table 8> TBA number of ham during storage and cooking methods (TBA number)

Storage time

14 days

28 days

cooking method 0 day
uncooking Y 0,376+ 0.089¥P
microwaving ) 0.366% 0. 0622
pan-frying 2 (.274% 0.084"”
boiling ¥) 0.437+0.025%

¥ 0.563+ 0,250
0,790+ 0. 04529
%) 1,430+ 0.048%
x 0.881%0.180"

%) 1,090+ 0,233 %
% 0.793+ 0.051%
¥) 0,902+ 0,275 %
X 0,776+ 0.148%

Values are Means+S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method
xyz for storage time

<Table 9> TBA number of sausage during storage and cooking methods (TBA number)

Storage time

14 days

28 days

cooking method 0 day
uncooking ® 0,376+ 0. 0892
microwaving ¥) 0.366+ 0. 0622
pan-frying 2 (). 274+ 0.084 Y
boiling vz 0,437+ 0.0252)

X 0.563+ 0.2509
x 0,790+ 0.045 %2
¥ 1,430+ 0.048 ?
2 0.881+0.180 Y

¥ 1,090+ 0,233 2P
X 0.793% 0.0512
¥ 0.902:+ 0.275”
© 0,776+ 0.1489

Values are Means+S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method
xyz for storage time

=278 29




<Table 10> TBA number of bacon during storage and cooking methods (TBA number)

cooking method

Storage time

14 days

28 days

% 0.340+ 0.110"
¥ 0,645+ 0.068%
0,526+ 0.149 ¥
¥ 0,362+ 0.014

x 1,088+ 0.6652
) 0.759+ 0.258%

%) 1,438+ 0.062%
xy) 0.798 0. 3662

®

0 day
uncooking % 0.820+ 0,019%
microwaving v 0.283+0,1119
pan-frying ) 0,497+ 0.150”
boiling v) 0.952+ 0,120

Values are Means+S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method
xyz for storage time

HolAY A$ pan-fringez S
microwaving®]\t boilingZele] vl&l &< 7
&S HEon &A1Y 9= microwaving
o2 zsIAE “117} O zEPos 2y
P& mEt} i L $AE BJTh
Dawson & AWESE Zo} Zﬂﬂ *
3collA W A7 F TBA7} vl
9 w =g BdAAY B (grlndmg)
o] 70 s HAAEET &S TBAZE
Uehfo] §xdo] o7 2o WA wE
g3g ol 33 9o WilsonSol 913
W ¥4 (dark meat) dark tissuezd
phospho lipid&&e°] =7] @& white
meatdl] B8] & TBAZME Jelddzn &

%t} 39,39

a#v TBA number (TBAZH % 71411
Abgl A E dAE ¢ glon A g
A 24, ddn 5 g5 o3|
T 9gkg dho b235).30) I, A7
4 whgE woh A4S 20 BE TBA

A Hrtsle Ao Eu &3 A

7t Helgt 2o

B PR ofr e owd e
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FS U= EZo|t} 24,29

<Table 11> Fluorescence products in organic layer from Folch extracted ham during storage

Storage time

cooking method 0 day 14 days 28 days

uncooking ¥ 0,012+ 0.0012 20,007+ 0.001 " x 0.021+0.001b
microwaving 2 0,010+ 0.0012) ¥ 0,013+ 0.002% % 0,025+ 0.0012
pan-frying ¥ 0.011+ 0.0022 2 0.008% 0.001 © 0,024 0.002?
boiling ) 0.011+ 0.0022 ) 0.009+ 0.002 2 x 0.023+ 0.0012)

Values are Means=®S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method
xyz for storage time
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<Table 12> Fluorescence products in organic layer from Folch extracted

sausage during storage

(FU/9 sample)

Storage time

14 days

28 days

cooking method

0 day
uncooking © 0,009+ 0.004%
microwaving y) 0.008=+ 0.0022
pan-frying 2} 0,006+ 0.001%
boiling ) 0.010+ 0.004%

X 0,010+ 0.0042
¥ 0.009+ 0.002%
¥ 0,010+ 0.002
¥ 0.008+ 0.002%

) 0,013+ 0.000 ©
x 0.016+0.0019
® 0,016+ 0.001 ¥
x) 0,015+ 0.001

Values are Means=+S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method
xyz for storage time

<Table 13> Fluorescence products in organic layer from Folch extracted bacon during storage

(FU/9 sample)

Storage time

14 days

28 days

cooking method

0 day
uncooking ¥ 0,009+ 0,004
microwaving ) 0,008 0.002b)
pan-frying 90,006+ 0.001 2
boiling ¥ 0.010+ 0.004 b

x 0,010+ 0.004 %
v 0,009+ 0,002
¥ 0,010+ 0.002%
¥ 0.008+ 0.002"

v} 0.013+0.000°
x 0.016% 0.001Y
® 0,016+ 0,001
x 0,015+ 0.00129

Values are Means=+S.D.

Means with different lowercase letter are Significantly different by Duncan’s multiple range test (p<0. 05)

abc for cooking method
xyz for storage time
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