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Abstract

Effects of conjugated linoleic acid (CLA) on physico-chemical properties of cooked ground pork patty were
investigated for 11 days at 4°C. Pork patties containing O, 1, 2, and 3% CLA were cooked at 90°C for 30
min. The contents of crude protein and fat did not change whereas the content of ash and water decreased
as the level of CLLA enhanced. Lipid oxidation as measured by thiobarbituric reactive substances of patty was
inhibited by addition of CLA. CLA treatment also reduced nitrite and cholesterol content and changed fatty
acid composition. Consequently, given these positive effects of CLA, it may be assumed that CLA could be

used as a fat additive for value-added pork patty.
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Table 1. Formula of CLA patty (unit : g)
Ingredient Content Treatment
® (%)  Control Treat1 Treat2 Treat3
Lean meat 879 879 870.9 870.9 870.9
Fat" 10 100 90 80 70
CLA - 0 10 20 30
NaCl 2 20 20 20 20
Nitrite 0.1 1 1 1 1
Total 100 1,000 1,000 1,000 1,000

UControl, pork backfat; Treat 1, 1% CLA replaced with fat
content basis; Treat 2, 2% CLA replaced with fat content
basis; and Treat 3, 3% CLA replaced with fat content basis.
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Table 2. GLC conditions for analysis of cholesterol
content.

Item Conditions

[nstrument Shimadzu 17A Gas chromatography
SAC ™5 fused silica capillary column
Column 30m X 0.25mm X .25 um film thickness
Detector Flame Ionization Detector(FID)

Initial temperature  280°C

Final temperature  300°C

Injector temperature 300°C

Detector

temperature 300°C
Carrier gas He

Flow rate 45 ml/min
Split ratio 100:1
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Table 3. GLC conditions for analysis of CLLA and total
fatty acids compositions

Item Conditions
Hewlett Packard 5890
Instrument
Gas chromatography
Supelcowax 10 fused
Column silica capillary column
60m < 0.32id
Temperature program 5°C/min

Detector Flame Ionization Detector(FID)
Initial temperature 50°C

Initial time 1 min

Final temperature 200°C

Final time 40 min

Injector temperature 270°C

Detector temperature 270°C

Carrier gas He

Split ratio 90: 1
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CH,COOHyE 41l S0mlE AE3 F 20EF|
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Table 4. Proximate analysis of cooked ground pork patties prepared with 0, 1, 2, and 3rd added CLA

Treatment” Crude protein* Crude ash* Moisture Crude fat
Control 59.10°+0.85 5.32*+0.10 66.98°1+0.73 10.49*£0.36
Tl 59.28°1+0.44 543"£0.18 66.52°£0.55 9.93*+0.62
T2 58.10°+£ 142 5.09°+0.25 65.13° 1038 11.19°£0.82
T3 57.86° £ 0.80 5.08*%0.10 65.73%£0.46 11152075

"Control, pork backfat; Treat 1, 1% CLA replaced with fat content basis; Treat 2, 2% CLA replaced with fat content basis;
and Treat 3, 3% CLA replaced with fat content basis.

*DM basis.

abc : Means with different superscript in the same column are significantly different(p<0.05).

Table 5. Effects of CLLA on TBARS of cooked ground pork patty stored at 4T for 11 days

Treatment” Storage(days)
1 3 5 7 9 11
MA mg/kg
Control 0261+0.02 0.392*£0.13 0457006 0566™+£0.08 0.802*%0.14  0.829*£0.09
Tl 0.179Y+0.01  0.180%+002 02457+0.04 02597+0.01 0340¥+0.04  0.443¥£0.02
T2 0.169%£0.03  0.173%£0.01 0274%+005 0306 £003 03157002  0.347%+0.0
T3 0.163%£0.03  0.194¥£0.02 0218"£002 0274001 0304008 0.351*%0.01

abcd : Means with different capital letter superscript in the same row represented significant difference at P<0.05.
Xy : Means with different small letter superscript in the same column represented significant difference at P<0.05.
"Treatments are the same as in Table 4.

Table 6. Effects of CLA on nitrite content of cooked ground pork patty stored at 4°C for 11 days

Treatment'’ Storage(days)
I 3 5 7 9 1
NO, mg/kg
Control 3.53*%+0.02 3.46™ +0.05 323 +0.18 3.07°%+0.08 2.80°V+0.10 2,671 047
T1 3.25%+0.12 2.22*1+0.09 2.98™+0.07 3.02 1024 2,657 +0.05 2.59°+0.08
T2 3.18*4+0.03 3.00% £0.02 2.81+£0.05 2.78*£0.15 2.58%+0.02 2.35°1£0.81
T3 2.57%£0.03 2.56"£0.02 2.50% +0.07 242 +0.15 221"+ 0.09 1.50°+1.23

abcde : Means with different capital letter superscript in the same row represented significantly different at P<0.05.
wxyz : Means with different small letter superscript in the same column represented significantly different at P<0.05.
UTreatments are the same as in Table 4.
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Table 7. Effects of CLA on pH of cooked ground pork patty stored at 4°C for 11 days

Treatment” Storage(days)
i 3 5 7 9 11
Control 5.78%+£0.01 5.76* £ 0.03 5.45% £0.02 5.76" +0.01 5.71%%1+0.01 5.69* £0.01
Tl 5.83*+£0.01 5.85*10.01 557 £0.04 5.75*+0.03 5.69°* +0.01 5.69* £0.03
T2 5.81¥+£0.01 5.78" +0.02 5.73*% 10,01 572%4+0.02  5.69%"+0.02 568 +0.02
T3 591 £0.02 5.78*+0.01 5.74* 10,01 5.76™ £:0.01 5.68%+0.02 5.64*+0.01

abede : Means with different capital letter superscript in the same row represented significant difference at P<0.05. wxyz:
Means with different small letter superscript in the same column represented significant difference at P<0.05."Treatments are
the same as in Table 4.
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Table 8. Effects of CLA on cholesterol content of cooked
ground pork patty stored at 4°C for 11 days

. Initial After 11 days
Treatment"
mg/100g(mean + SD) 2 of

Control 110.39°+£4.73% 68.03°£3.27
T1 98.09°+5.49 59.65"+5.92 B oo 2 ol ast iyl SallZe =
T2 90.09° £5.16 53.23°£6.90 T AFE ClAS Het 7ied "'x“j“] A=
T3 82.32'£6.72 49.42°+4.93 7PeA S oetRaal Hrlshe Aol dFE CLAZ
abcd : Means with capital letter superscript in the same A ste] EF patyE A Tsled AR Az
column represented significant difference at p<0.05. pattyE 4°C] JA-EellA 119 F3t A}l A] o]

DTreatments are the same as in Table 4.

Table 9. Fatty acid composition of cooked ground pork Table 10. Fatty acid composition of cooked ground pork

patties before storage patties after storage 11 days at 4°C
Farty acid Treatment" E " Treatment”
e T eonwol T 2 T3 ayecld —commel T V) T3
mg/fat g mg/fat g
Cl14:0 17.089 14370 12.710 9.012 C14:0 19.713 75.870 42931 31.104
C16:0 261.68  220.947 190.491 162.222 C16:0 263913  249.820 208.478 225228
C18:0 114,053 91.253 91.045 59.244 C18:0 88.333 56.247 53.098 39.083
Cl18:1 393762  337.443 338252  202.113 Cl18:1 312,295 272063  219.211 167.487
Cl8:2 158.192 145.252 137.083 114.663 Ci8:2 119.238 106.434 99.426 87.316
y¥-LN 1.861 1.756 1.785 1.153 v-LN 5.525 1.310 1.699 1.528
LN* 2.801 2.927 2.800 1.537 LN? 2.997 4.095 2.265 0.000
CLA 0218 145.553 209.309 414759 CLA 3.160 159.569 275706  384.279
C20:4 15.848 14.085 10.679 11.510 C20:4 8.684 3.931 3.963 3.553
EPAY 4.343 4.400 3.308 3.073 EPAY 17.349 7.207 6.203 9.329
DTR* 30.153 22.014 2.539 20.714 DPEY 53.793 63.454 87.020 51.092
ISFAY 392.822 326.57 294246 230478 ZSFAY 471.959 381937 304507 295415
TUFA® 607.178 67343 705755  769.522 SUFA® 528.041 618.063 695493  704.584
YTreatments are the same as in Table 4. "Treatments are the same as in Table 4.
DLN : Linolenic Acid. PN : Linolenic Acid.
YEPA : Eicosapentaenoic Acid. YEPA : Eicosapentaenoic Acid.
YDTR : Docosatetraenoic Acid. “DTR : Docosatetraenoic Acid.
»SFA : Saturated Fatty Acid. "SFA : Saturated Fatty Acid.

SUFA : Unsaturated Fatty Acid. “UFA : Unsaturated Fatty Acid.



68 g=r2 Eahala] ] Al 32 3 A 1 & (2000)

et AA, AuRalk 24, Fu2EE 9 CLA -8
< zAbElE e, Z2Ae fo]Hql xfe|F b
eRx) RskxInt, 23R i CLA A7 5
Fo] E71E,E folHoE Yol AL ¥y
o}, TBARSE th&Tol wlsled CLA H7}7) f9)H
28 e ANE Helon, xA7)|7ke} Huglel]
g} RE X3t o328 $r18l9dvh. Nivite §eF
2 CLA #7lgo] Z7i8les o) o2 Fhislge
o, d2HE TS CLA A7edol FeE
frejH g ghasls S Jehdda, CLA A7HF
o] Z7HE CLA A2 F7Isiet o4 A
3} patty AZA] CLA A7 #E5A) 332 v)A
z) ekemix AFe AAr|zke] QA FelxHE
2k 7FA, nitrite $F) HAESE Ueplo] T party
AAtel 7lsslelet Alagd

B

=

Ao

.Lee, K.S., Kritchevsky, D. and Pariza, M.W. Conju-
gated linoleic acid and atherosclerosis in rabbits.
Atherocslerosis 108: 19-25 (1994)

2. Houseknecht, K.L., Vanden Heuvel, J.P, Moya-Cama-
rena, S.Y., Portocarrero, C.P. Peck, 1..W., Nickel, K.P.
and Belury, M.A. Dietary conjugated linoleic acid nor-
malizes impaires glucose tolerance in the Zucker dia-
betic fatty fa/fa rat. Biochem. Biophys. Res. Comm.
244: 678-682 (1998)

3,Ha, Y.L., Grimm, N.K. and Pariza, M.W. Anticarcino-~
gens from fried ground beef : heat-altered derivatives
of linoleic acid. Carcinogenesis(Lond.) 8: 1881-1887
(1987)

4. Belury, M.A. Conjugated dienoic linoleate: A polyun-
saturated fatty acid with unique chemoprotective prop-
erties. Nutr. Rev., 53: 83-89 (1995)

5. Doyle, E. Scientific forum explores CLA knowledge.
INFORM, 9: 69-73 (1998)

6. Fitch, H.B. Conjugated linoleic acid offers research
promise. INFORM. 7: 152-159 (1996)

7.1p, C., Scimeca, J.A. and Thompson, H.J. Conjugated
linoleic acid. A powerful anticarcinogen from animal
fat sources. Cancer 74: 1050-1054 (1994)

8. Mossoba, M.M., McDonald, R.E. and Armstrong, D.J.
Identification of minor c18 triene and conjugated diene
isomers in hydrogenated soybean oil and margarine by
GC-MI-FT-IR spectroscopy. J. Chromatogr. Sci.. 29:
324-330 (1991)

9. Hughes, PE., Hunter, W.J. and Tove, S.B. Biohydroge-
nation of unsaturated fatty acids purification and prop-
erties of cis, 9-transoctadeca-dienoate reductase. J.
Biol. Chem. 257: 3643-3649 (1982)

10. Lin, H., Boylston T.D.. Chang, M.I., Luedecke, [.O.,

Shultz T.D. and Boylston, T.D. Survey of the conju-

gated linoleic acid contents of dairy products. J. Dairy

2

23.

24.

25.

26.

Sci. 78: 2358-2365 (1995)

. Shantha. N.C., Decker, E.A. and Ustunoi, Z. Conju-

gated linoleic acid concentration in processed cheese,
JAOCS. 69: 425-428 (1992)

. Shantha, N.C., Andrea D.C. and Eric A.D. Evaluation

of conjugated linoleic acid concentrations in cooked
beef. J. Agric. Food Chem. 42: 1757-1760 (1994)

.Chin, SE. Liu, W,, SJ.M., Ha, YL. and Pariza, M.W.

Dietary Sources of Conjugated Dienoic Isomers of
Linoleic Acid, a Newly Recogenized Class of Anticar-
cinogens. Journal of Food Composition and Analysis
5:185-197 (1992)

. AOAC. Ofticial Methods of Analysis. Association of

Official Analytical Chemists, Washington, DC (1995)

. Folch, J., Lees, M. and Sloane-Stanley, G.H. A simple

method for the isolation and purification of total lipid
from animal tissues. J. Biol. Chem. 226: 497-507
(1957)

. Buege, J.A. and Aust, S.D. microsomal lipid peroxida-

tion. Methods Enzymol. 52: 302-310 (1978)

. SAS. SAS/STAT Software for P(C'. Releasw 6.11, SAS

Institute, Cary, Nc, U.S.A. (1996)

.Ha. YH., Storkson, J. and Pariza, M.W. Inibition of

benzo( « ) pyrene -induced mouse forestomach neopla-
sia by conjugated dienoic derivaptives of linoleic acid.
Cancer Research 50: 1097-1101 (1990)

. Park, G.B., Lee. J.I.. Ha, Y.L. and Kang, S.J. Effect of

conjugated linoleic acid on fatty acid composition and
lipid oxidation of egg yolk. Korean J. Food Sci. Ani.
Resour. 18: 339-347 (1998)

. Park. G.B.. Lee, ).I., Park, T.S.. Kim, J.H., Shin, TS,

Kang, SJ.. Ha, YL. and Joo, S.T. Effects of dietary
conjugated linoleic acid(CLA) on cholesterol and CLA
content of egg yolks. Kor. J. Anim. Sci. 41: 65-74
(1999)

. Yurawecz, M.P, Hood, J.K., Mossoba, M.M., Roach,

J.A., and Ku, Y. Furan fatty acids determined as oxida-
tion products of conjugated octadecadienoic acid. Lip-
ids 30: 595-598 (1995)

. Murmann, D. Determining nitrite/nitrate content in

Buuhwurst sausage in the light of the new requlations.
Fleischwirtschaft 63: 1267 (1983)

Suh, K.D. The production of boneless ham and the
role of additives in processing. Korean Soc. Meat
Technol. 5: 41 (1984)

Grundy. S.M. Monounsaturated fatty acids, plasma
cholesterol, and coronary heart disease. Am. J. Clin.
Nutr. 45: 1168 (1987)

Ha, Y.L., Nancy K.G. and Pariza, M.W. Newly Recog-
nized Anticarcinogenic Fatty acids : Identification and
Quantification in Natural and Processed Cheeses. J.
Agric. Food Chem. 37: 75-81 (198Y)

Shantha, N.C., Ram, L.N., O'Leary, J., Hicks, C.L. and
Decker, E.A. Conjugated linoleic acid concentrations in
dairy products as affected by processing and storage. J.
Food Sci. 60: 695-697 (1995)

(1999 64 169 A



