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Abstract

This study was conducted to investigate the effect of plant oils or egg white powder and wheat fiber on the quality prop-
erties of hamburger patties. Beef patties were manufactured from the control oil (tallow, 10%), CP (canola oil, 10%), OP
(olive ail, 10%), COP (corn ail, 10%), and SP (sunflower oil, 10%). The patties that contained plant oils had lower cooking
lossthan the control patties. The CIE L*-values before cooking were highest for the SP treatments and lowest for the control
patties. In terms of the fatty acid composition, the plant oil treatments, regardless of cooking, had higher monounsaturated/
saturated fatty acid (M/S) ratios than the control patties, but had lower trans fatty acid contents than the control samples. In
the sensory evaluations, the color and overall acceptability were more highly evaluated in the control patties than in the

patties that contained plant oils.

Key words: plant oils, egg white powder, wheat fiber, fatty acid, hamburger patties
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] /g7l stetahe FAlolth(Park, 2008).

FEUE} Ak WA AlEe] Tl 9t 71ES
M A vl 714, 27], Gdrt 2 e85 EA S
37 9FS w=rh(Lee et al., 2005 Pak et al., 2005).
A sEls T8 A2 dssa A, FE 8 A
7] FHel wet F4 9wt ztelvt vehdtt. siE
9] Y80 TE F7 230] AL8EHT glon 2uke )
R AoV SRS ARSkaL Qe A AR
hs ol o, &, A 9%S F9 griddeo] M
cooking® W FolEA g3 2] Fof AP UHES
FANATE 9T & Wik ofe}, IR, 7HAA
Soll We IS F7] vl A" A ks Fa
sttt FEl= diZll 20% Wele] As YESe] He

T =

AW A Miller et al., 1987), Aol Eo] Ue
trimmingS-S AR8-3ke] A 2= U(Cross et al., 1980), FHE]
o] AR F wFet AFHES AYstas Aol 7H
B S AR, 8% F1) 31 Adiol7] Wi
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o Iy Ax A ARY FFY FAEL W T A4
ojth. gt e FAF AREHE AW 7|5F, o
sietA EAS AT 1473715 Ui dewr
Folglel e} o]F thAE 4 e Wo] 8=

TEA Ao Axd SAFA o FHrE e
FIAARE A FHZHES S7HI7IH, o8 4
HA A& of7IAI7]17] Wil F#zEEe] flaL
monounsaturated/saturated fatty acid(MUFA/SFA)2] H]-&-0]
2 A28 FAE ol8sted 24 AU tAlskE e
A77E 3] AP oH, AARA7FAME 12739
APS Haslshs WHoEA A AolAy, IR
AF aga ZE2HE AHAEE =Y s A
(Department of Hedth, 1994). o]r] -2 AFA=L F5&
d ARE AEA AR O AE W 8RS oPlske
FopAe] RS A vkl BRusth(S.
Jone et al., 1986; Bloukas and Paneras, 1993; Woo et al.,
1995; Pappa et al., 2000). £3], sunflower oil-& Ezlx
Aol glom Ex3) Aite] Wol Eolda EsAY

32
SN0

A gge] wb) ol The EAol wlsh $psleh, 1
ot Ur ATAEE SAF) BBY APPFS 9E

HO?:! =
A HA A%, 1], vdsd T B3 5S4 4
5 o] dstE= Aol vkl Barskal ltk(Cross,
1980; Egbert et al., 1991; Berry, 1992).

=9, H2 Eds Age] A BEH 48, 4%
W, g, oS el W JFs e ST

= 9723} BuE )i (Mozaffarian et al., 2006; Park
et al., 2008), @ <o A" AT (low-density
liprotein, LDL) S#|2HE T3 S7H7€ vhd 19
% (high-density lipoprotein, HDL) Z&|2HZ £X5 74
AZtke AFZAA7E BRH 7= S Ath(Pretch and
Molkentin, 2000). Kummerow 5(2004) Ezx =it
o] Alzure QIA|Hol| EX A Abe] Ak Al Al
gt A7EAHE Harskgl.

mepa] B A= A FE Alx A iEE 5
A AWkel 2-2|= canola ail, olive ail, corn oil, sunflower
ol 59 HEA FAIE tAlstA ol5es B4 2 #s
E4s Ao g ZsA o Ed A 73}
E] AZE Y3 7|2 ABE AAET 28R A%
A0 @5 Wk N2 F2] A AE
o &-&3tarat A8

M2 Yy

SAM=

B A ARE AlEe ¥EE A 955 o] &3t
Ao, A RS ARS-SIATE A EAFA= canola
oil(carnola oil, Lotte Samkang Co., Korea), olive oil(olive

oil, Lotte Samkang Co., Korea), corn ail(corn ail, Lotte
Samkang Co., Korea), sunflower ail(high-oleic-acid sunflower
oil, Lotte Samkang Co., Korea)3 AR&-3131aL, 2&EA-A
AL A olle 2R = textured soy protein(TSP, protein
content 72%, Stentorian Industries Co., Taiwan)2 AR&-3}
%31, egg white powder(Egg White Powder Ovonor SA.,
France), SAF2] wheat fiber(WF-200, Dietary fiber: 98%,
bulk density: 40 g/L, fiber length: 250 um, water binding
capacity: 800%, oil absorption: 690%) A< T3k A}
83kt

{7 HE|Q] KM=

Z} 27| vl Table 1] YERA O™, A
E)o] AZxE 8-S grinder(PM-70, Mainca, Spain)ollx]
8 mm plateES o]-&3te] 12} B3 T 3 mm plates |
83t 2aF sttt ol §9 2= -25--30°CE
FrAFAA AAletdet. A8 §A 33T mixinggh S
HA7VES) ice waters: F945kar, A8l 7% textured soy
protein(1.5%)°1 ice water(3%)S &g 30% X3
F, 7S EFES 2124374, egg white powder(0.5%),
wheat fiber (2%)2} 7 slent cutter(C4 VV, Sirman,
Italy)2 pre-blendingst 5] 1413} §A181e] AFESIATE &
G0l 7t FAEE A FYdsted 3@1t mixingsk <+,
A8 formax-26 A& 7](F-26, Formax, USA)Z 80 g¥
A 3ta] -35.0°Ce] W% 7)(Spiral freezer, Frigoscandia,
Sweden)ol|l Al F< 4% £ -18.0°Ce] WEalol| A%s
HA FA] AFE ARSI

HHYE A ZZ2| B4
1=

RS AOACH (2005)0] we} 2412 105°C 4

1S me

Tablel. Formulations of beef patties containing beef fat and
various plant oils

_ Formulation®
Ingredients

Control  CP OP COP SP
Beef meat 84.2 80.2 802 802 802

Tallow 10.0 - - - -
Plant oil - 100 100 100 10.0
Textured soy protein - 15 15 15 15
Salt 15 15 15 15 15
Black pepper 05 0.5 0.5 0.5 0.5
Phosphate 0.3 0.3 0.3 0.3 0.3
MSG 05 0.5 05 05 05
Egg white powder - 05 0.5 0.5 0.5
Whest fiber - 20 20 20 20
Water 30 3.0 3.0 3.0 3.0
Total 100 100 100 100 100

DContral, tallow 10%; CP, canola oil 10%; OP. olive oil 10%;
CORP, corn oil 10%; SP, sunflower oil 10%.
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Fe Kjeldahy, 22 FEe
9 A% Fo| FF wste A
z4 F 1g= dry ovenellA] 1A]3F 30
uto-calculating bomb caloriemeter(CA-
4P, Shimadzu, an)—“': 0|3t SH3IATh
Jldzizt ol XA Ztag &

1o |=|—l— _IO-I
AE 10cm, F

FA 1ecme] 98 ToKEH 802 g)o=

qestel YEAZ HEE AAERE RS gidde
(Electric Griddle, Hobart, USA)S- ©]-83}] 200°CE o<
3 & 7} WS Zpz} 2871 7hgsiar 5E7F AR o
e S5,
7Fe {1 e %
-7} 5 HE 5
T %) = 15 o T 29 %100

7S S W £t diEE 283 3 2
ZAH3l= vernier calipers(530-122, Mitutoyo, Japan)= A}

2B 2} A0 217 (Chromameter,
CR-300, Mmolta, Japan)S AE-5te] W= (lightness) S
EME CIE L* %k, A% (redness) S VER= CIE &
7} AT (yelowness)S YERHE= CIE b* 35 =33k
o}, ojmjo] TFEML L* e +97.83, a Fto] -043 b*
Fol +1.9821 wiA EFETS ARSI

A= (hardness) X

Electric griddleo|A] z} W& 287t 7}gsla 5837 |
YAIZl O A|EE texture analyzer(TA-XT2i, Sable
Mlcro Systems, England)E ©]-8-3}o] =AslHt). whysh
ARE plae Tl BH3A 11 F H Ho] Yehd
curveZ o]g-sle] =431t o) l"i—*ﬁ, Z718 maximum
load: 2 kg, head speed 2.0 mm/sec, probe(0.25 @ spherical
probe), distance 10.0 mm, force 5 g9 2 74 (hardness, kg)
o] FAFS Tt AHE =SSk

K
or

#HAH

SAANE FEE 107(25-354)9] pand 29S A
sl Z; X2]EE fast food W8 dectric griddies]|A]
7tdx1g)st & sjE]e] 2 (color), ZW|(flavor), % (tender-
ness), T4 (juiciness), A1 221 7] 5= (overal acceptabi-
lity)ol] T3} 9 point horizontal scaleol] oJ3l HTAE +

ry

alof ulmalgc). o] W 9L A1 S5k, 18e 71
=

X| A (fatty acid) 249

Folch 5(1957)] ®'-& 2-83te] A]& 10gel Folch &
ol 100 mL(Chloroform:Methanol =2:1, viv)E 7}8}aL
homogenizer= 1327t vhste] ARAE Ai}gh 5 oA
o 0.9% sdine &9 10mLE 713+ 3 2 &gtsle] WA
A 24X7F FRF BN F TS AASIL YA
HNE FFIEFS IS AAAE FHAA A
U X8 evaporator= Tr7]%UH§— ST H AE A
Fo] 30-50 mg/mL7} E=Z chloroform®.2 3]443s}e] -20
°Col|lA Rttt 29 WS HAsE 100mL 3+
Zet2=Ad] oF 03g FY3skal American Oil Chemists
Society(AOCS) Method Cel-62 HH2- 5-83}e] 05N ¥
B AV EFEN emLE Jetn 35 Yadue
Qs FAE g0z B WA 1087 IS
14% BF;-MeOH 7mLE 7}3lal 223 ¥5A1Z] $ hexane
5mLE 7t oA 13t BISAE Y 7HES SAlskaL
AsE g aE S Y2kl A E8ste] hexane
gAo] Zekn=9] neck F-oll TS wj7hx] Nacl
standard8-8-S 7Fstal 2 Ejtste] WK X X5
ot E8)E A2 hexane® 1 mLS I3 O F test tubeol]
%713l sodium sulfateS A% 7}sle] 283 A A3 v
GAZS #H3ke] gas chromatography2 #2931t} o))
o] BAZAL Table 29} 2t} A8 A4S 98t 7z} A
Wake]l FALe FAdxAN EEAA methyl esters}
retention timeS Blwdle] 15k, EMA A ubak &
%1;% 7\74]&1- z;;j}atoﬂ }/ﬂ ;(]m-/\]. = EdA x]u]-/\L]- 5;—_30&
S #3 AL EWA AuRF ko7 F14n)

SAS program(Statistics Analyticad System,
Table2. Condition of gas chromatography for fatty acids

analysis
Item Conditions
Instrument Agilent GC-6890 Series (Hewlett Packard)
Column SP-2560 fused silica capillary column, 200 m
x 0.25 mmid x 0.20 um film thickness
Detector FID Detector
Initial temperature: 140°C, initid time: 10
Oven temperature min, increase rate; 4 °C/min, final tempera-

ture: 240°C, final time: 30 min
Injector temperature  260°C
Detector temperature  260°C
Carrier gas He (1.0 mL/min)
Split ratio 100:1
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USA, 1999)°] GLM(generd linear model) procedureE %
sted EA8kaL, Ag]7+1ke] w7t Blale Duncan®] T
THAS Tk frold A4 (p<0.05)= Al

Z3 o nE

HE3 22| vl
ot AE8 FAE A7 WA SEY rtExe
Atk Qe 2= 3 £4 A= Tale 3
of Jepidct. 71E =8 A =& 3o 558, @
oheF B AP thRTeh Ae]tel] oAl A
o]2 HolA] YYTH(p>0.05). FEFFS 71 Za] Ho
= YA Atol7t YeRA] ekont, X2 $oll= olive
ol F7F7F 71 & 3EFFS YR Atk (p<0.05).
7tz e Hlgte 7tExE] $
o] =4 Uehe A 71E F dEolA 0] &
AZ QA FHoz Eolzl ASe=Z Ho|m(Keeton,
1983), Hoelscher 5(1987)2 0-15%¢] A|Hg Fqahs 2
A= HEE 7HEAS W e A e R el 9
2o STkt skt g AEA T AT
child ghako] E=9kwl AL textured soy proteingt egg
white powdere] H7F7} s wR Ao=E AlEH
Bomb calorimetry2 2431 71dZe] A 3o Z=g)
WSS AmEA, 7tEdxe] W AE FAE J7Fs A
2] 7 (134.22-137.28 keal /100 g) S} U)Z7(147.37 keal/100
g) Alelolle f+oZQl AfolE Holx| ¥gkot, 7taxe]
o] ALAME tiZRF7} 230.85(keal/100 g)Ql HFHO
canola oil¢} corn ol 713 A g++= Z+z} 223529
222.14(kcal/100 g) .2 tlZTto]| HlE] 3.18-3.77%<] L=

_ﬁ
o,

27} 7+438lHTHp<0.05). 3] corn cil2 $-AHHS T
& sigle] 27t 7P B Uebstth(p<0.05). Park 5
(2005)%] Hilo| wEm, AEARE thAg ey A=
2)7F gzl Hlgl w2 AES ®BYen, 53], con ail
o] 7% 7P B2 A2 E YeRo] E A7t fAKSH
How, Paneras®} Bloukas(1994)= olive oil, corn ail,
sunflower oil, soybean oil2 Z}zF =XHRS- thAl|she] 10%
Atk 2 AlzE AR 2AR7F 2T EA 30%)
Ho} 50% A% e A= s Bkl Barskgl.

M (color) H| 1

okt AEA fAE 7 WA g 28 A,
T ATE A3 i Table 49 eI HEE
Yehl= L* Zh(lightness)e Z7] 2] 7%~ sunflower oil
= ZA7re ATt 29 9 Afel< con oil#
sunflower oil& 74k A2l77F 718 =A dehdt
(p<0.05). ti27= Zg A, T BFNA AEdFHT L*
ol A vERdth ANEE Uil a 3k(redness)}>
%2 2 ALAAE dlive ol H7}e A7t =4
YEREAL canola oils 71 X277t 7 BA vERs
o} 27 %9 ¢+ canola dil9} corn oilS FH71EE A
2177} ¥ Jehgon sunflower ol 3718k 2277}
7P @A YERSTH(p<0.05). =3 GRS YER= b
Zk(yellowness)> =] H9] 79 A H7keh g2+
7} 7P ko olive oil, sunflower oilS #7eE A
T7F =A vERaL, 28] Y AfolAe IA] iz
7} 71 290 (p<0.05), sunflower oilS H7}sk Ae]+
7F A UEsT oleldt Axe] W= S Aol
vl H7He A5 FAE] 540 7108 3o E Als

Table3. Comparison of compositional properties and caloric contents of uncooked and cooked beef patties containing beef fat

and various plant oils

Treatments?
Parameters
Control CP oP COP SP

Uncooked

Moisture (%) 63.89+0.10 63.98+0.02 63.92+0.07 63.28+1.10 63.93+0.16

Protein (%) 18.18+0.18 18.52+0.46 18.43+0.40 18.42+0.38 19.01+0.10

Fat (%) 14.69+0.48 13.94+0.66 14.16+0.57 14.32+0.58 13.69+0.44

Ash (%) 2.48+0.19 2.60+0.09 2.68+0.26 2.74+0.12 2.70+0.20

Calorie (kcal/100 g) 147.4 59 134.2 +4.1 137.3 45 1355 +4.2 136.3 5.9
Cooked

Moisture (%) 56.37+0.25 56.60+0.36 56.30+0.41 56.66+0.22 56.46+0.25

Protein (%) 22.34+0.12 21.50+0.68 22.33+0.35 22.53+0.84 22.13+0.12

Fat (%) 17.99+0.07 17.96+0.28 17.73+0.29 17.40+0.63 17.66+0.22

Ash (%) 2.82+0.03° 3.08+0.07° 3.26+0.14° 3.08+0.07° 3.00£0.04°

Calorie (kcal/100 g) 230.9 #4.5° 2235 +0.5° 226.2 +2.2% 2221 +2.2° 227.8 +4.5®

All values are meantSD.
) Treatments are shown in Table 1.

&¢ Means within the same row with different superscript letters are significantly different (p<0.05).
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Table4. Comparison of instrumental color of uncooked and cooked beef patties containing beef fat and various plant oils

Treatments?
Parameters
Control CP OoP COP SP

Uncooked

CIE L* 47.49+0.28¢ 50.88+0.43° 50.57+0.36° 49.83+0.31° 51.71+0.342

CIE a* 9.01+0.83° 7.31+0.59° 10.57+0.24% 9.58+0.19° 9.39+0.35°

CIE b* 11.45+0.32° 12.40+0.20° 13.03+0.09% 12.53+0.31° 13.26+0.317
Cooked

CIEL* 41.76+0.47¢ 42.73+0.23° 42.19+0.21° 43.32+0.27° 42.93+0.30%

CIE a* 4.12+0.47° 4.71+0.117 4.17+0.23° 4.64+0.26% 3.85+0.32°

CIE b* 11.38+0.12¢ 11.84+0.04° 12.04+0.23% 12.02+0.12% 12.10+0.16%

All values are meantSD.
) Treatments are shown in Table 1.

#d M eans within the same row with different superscript |etters are significantly different (p<0.05).

A}, Paneras®} Bloukas(1994)= =5 A H71EE &
A|Z]7} olive oil, sunflower oil, soybean oil 59| 21573
FAZ A ARG HErt =Uthe A3e} tha zjo)
7k A%om, Park 5(2005)2 Aol ke 7HEH o
Elo] HErt AEARTE A A Boh =4 vERY
Al B AT} Aelgt AFE Bt ol#d AAEe
Aol H71E egg white powdere} wheat fiberol] 23} 1}
Bt AE Holw, Rido] A=Ak v Aol dfrt
Z7He Choi 5(2009)8] 2= # A7} AR A
vehlQel. gHA Chungd)t Lee(1985)c ZXZ|Fthilo] 3
71sE0] SIS meatball9] L* 3k b* Fk(yellowness)
o] T7Fhs A¥S vehdval Bkl

714

oY

2, HPLLE, A (hardness)| H|L
71EE AHRke] PRl TSt VB RS S

7171 913k I o Ex stadxeld o8] e
o2 mAEolY gavt E&siE o] A, B, &n] Fo
WatEal 9AYgA S e FEAA 2 AEEA
So] o] gth(Unklesbay and Unklesbay, 1984). Thek
St 2B FAE H7FsE WA FHEIE dectric griddleol]
Az Fo| G, AATAaE 2 AEE ST
Av= Table 50 YERATE. A4S H7lste] vhe o
ol BlE) AEAARE diAstd AxE AHTE] 7t

—_

Azhago] Zhashs AL UBIIL(p<005), A4 F
A A7VFE FoAE olive oil$} sunflower oil-S 37}38H
x]2]77} canola 0il$} corn oil 7R} 7FE 7o) Lt
A JebdTh AA7RASE 7197 A9 nEA
Z canola ail, olive ail, corn oil & sunflower oil-& A7}
st RbE AETEY A Fago] dixTdl Bis 273
o Wik 27 LEbsthp<005). olzle HEFAs
A H71E textured soy protein, egg white powder, &
wheat fiber7} Hgo 9Fs & A2 Add). Cha
5(2009)2 A=Ak AoldRE H7HE AR meat
batterol| A ti27R o} we 7taztds vehlo] 2 A3
I fARE s JERAITE B3 Liu 5(1991)2 A&
et Aol g tAg SAlFolA 7raztEe] 1y
Atkar 31, Whiting(1987)y> T/} XA vlE
o] & AHE AR Az AR AR A FF
I 2] E4o] Adthal Barste] B Aol A=A
fro] A7le AP A Astsh Ak Ave
®th ¥, Choi 5(20078)%} Choi 5(2007b)< wheat
fibere} rice bran fibers X7}t o) =79} vlwd}k
o Fhazero] Yl eIt B8k ™, Mansoureh
Khalil(1997) <3} wheat brang 4713 SA1Zo 4=
hdztao] zashe A9E Uehie] B 499 A1
A%e Gl 39 B-Magoli S(1996) A1 )

Table5. Comparison of cooking loss, reduction in diameter, and hardness on beef patties containing beef fat and various plant

oils
Treatments”
Parameters
Control CcpP OP CoP SP
Cooking loss (%) 28.85+2.45% 21.78+1.14° 19.83+2.05 21.06+0.89" 19.70+1.34°
Reduction in diameter (%) 21.58+3.03 16.78+1.88" 18.10+2.17° 16.12+1.43° 16.41+1.72°
Hardness (kg) 1.24+0.10 1.22+0.15 1.24+0.14 1.14+0.14 1.22+0.13

All values are mean+SD.
9 Treatments are shown in Table 1.

&b\ eans within the same row with different superscript |etters are significantly different (p<0.05).
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Eloll whey protein concentrateE- 2-4% 3715132 W %
%] 7.&&%— 510% =% & dukal Bl sHch.

gz AEd FAE @7}?& A sfElE Alxsto
JE] 9] 7§E(hardnessi AT Ao, FATE Ak )
79 AEA FAE A7 AgTEde FolRQl A

o]Z HolA] &Ur}. Sofose} Allen(1997)S SAEA |
W A7ERS Sola vlSwE gaRe ST EN
Ax7t Z7VskaTkar 81lat, Troutt 5(1992)S 12% o]3}
o] AL 5 HEl= Ago] 20-30% FHrE HEET
o gebaA dsAds Srle o Wiital Basiis
o, & A3e] A FEle 2EA3F 2 egg white powder
o} wheat fibere] H7}= A 7Kg 9 fA
3 A=E YEAT T3, Choi 5(2009)2 =8 -3}
oA AEgRet HolAFE Ak ATt TEA
AUrS A7ReE gz Hlgl] 22 AE 145}»14\:}1
ste] Aolidfrel oA et Alxd SA1FS 5 &
B4 AS ARSSE AlEe] BT fARH A7 7S
Stk AL & 4 Utk kA Park 5(2005) AEA
E AR AR A g A9 AT AREgE
sfglel] vlal e A E vehdtial Baste] 2 et
golgt A3E YERlN oY o] AL EA] AEAfTE AL
/319 7] W&o, B A= egg white powder?} wheat
fiber7} H7b=]o] WA sfE]o] & Aolo] A-gFFo =

W A F3rel| AE 2polzh A ehdA] @gkr] o
2 AlsEr.
s §Y

A e =
o8l kS W= Ao T AlgHa, el A7 A}
o= HAykA Adke] sk, %7 Hg‘?_,ﬂ, cooking®] A%, 2
FxA o) P 5ol Wiz deivky muE v} glow
(Troutt et al., 1992), H7feh= Aol 7 2 ghafol u}
g 7)EaAdo] etk shhLiu et al., 1991). thekst
AEA FAE #H7LE AW A SEe d5AA Age
Table 6] UFERI AT A& S 27k diz77)
A8 FAE FIe A TRe e A5ES Uehy

A7 HrbE Akl Aukak 2430

R = g

A (p<0.05), FPI= 2T A=8/1E H7HeE A
T o2l AtelE HolA] &skth A%+ corn oil
o} sunflower oil 77} =& AZEE YeERALL
(p<0.05), tFEA %= corn il¢} sunflower oilS 7|5k
7‘%?4?7} 53k H71E Wghth(p<0.05). HA|ZQl 75w

= Ux37F M 543 372 99kar, ailive oil3}
sunflower ol & 71 A7t AT &= 53 P}
£ Wkt (p<0.05). ¥s7iAte] A= 53& to] & off of
Z7¢}F sunflower oil& 371eE A7t =2 As=E Y
=], o] ZA¥+= odlive oil#} sunflower oilS- ©]-83}
o A 73l AANAE AZSIAS o ZT9F A
g FA9 AFE AXFE F U= 2 (Bloukas and
Paneras, 1993)¢} YxJetth. 1ejv} Liu 5(1991)2 o]
7HA AEA FAE H7kste Alxg 74174‘3‘ sfE] o] HA)
Al 71e&r) gE&2TEY A2 B FES By
BTt 98 Pak 5(2005) N%*é%ve— A A
2 WA el F olive oil ﬂ?ﬂ?ﬂ O AEARTE
g HE R AAAQ] 7|g % FSHAAA gk H7}
£ Wity e, Pak %—(1989)% 18%2] 3fule}r]
A H7HsE AR AARe] HEef 'S tix
Tl Bl AT tFAdo] WA vERdThaL st &
ATee o AAE Ui oW o)A AlxAl 37t
B E3HEo] Aolsly] el Yehd Az Alg ). o
g 2 AR B3 54 A A Al His)
AEF AgTEC] AAAQ V|ExddA e HFE
k=], ol thek Bt Wi o s AEAdRY e B
FAY% E}% A7hs Ao Es & o 93 £
SAES AZXT F US A= AlsH

X| ik (fatty acid) =M
oeFet AEA X ]E A7¥ek WA e x| A,
Mgt Ayj= Table 774 89 LERARL
}. FJ %ﬂA Ak 74 AAE BY(Table 7), A%
PR SR o] =& Wk B
o} Akt gheke iAoz vl el vEdel olive
ol sunflower oil2 713 xg]77F o2 x]g]7tol] H]

Table6. Comparison of sensory properties of cooked beef patties containing beef fat and various plant oils

Treatments?
Parameters
Control CP oP COP SP
Color 7.30+0.48° 6.30+0.48> 6.90+0.47%® 4.70+1.06¢ 5.80+0.79°
Flavor 7.10+0.88 6.60+0.52 6.80+0.42 6.70+0.48 6.80+0.42
Tenderness 6.00+0.67° 6.80+0.63* 6.70+0.48° 7.50+0.53? 7.30+0.48%
Juiciness 6.30+0.48° 7.00+0.48° 6.70+0.48 7.50+0.53? 7.50+0.53?
Overall acceptability 7.60+£0.522 5.70+0.48° 6.50+0.53° 5.50+0.53° 6.80£0.63°

All values are meantSD.
) Treatments are shown in Table 1.

#d M eans within the same row with different superscript |etters are significantly different (p<0.05).
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Table7. Comparison of fatty acid composition (%) of uncooked beef patties containing beef fat and various plant oils

Treatments?
Parameters
Control CP OoP COP SP
C14:0 (Myristic acid) 3.28 2.23 2.23 2.23 2.39
C14:1 (Myristoleic acid) 1.17 0.99 0.86 1.01 1.04
C16:0 (Palmitic acid) 24.83 19.01 20.98 21.67 19.42
C16:1 (Pamitoleic acid) 4.45 3.77 3.93 3.80 371
C18:0 (Stearic acid) 15.94 10.17 10.51 9.98 10.42
C18:1 (Oleic acid) 45.20% 50.89% 55.40% 41.00° 56.43%
C18:2 (Linoleic acid) 1.49° 6.97° 3.24 17.06° 3.46™
C18:3 (Linolenic acid) 0.52° 3.23 0.56° 0.75° 0.35°
Trans fatty acids 2.6 1.8° 1.9° 2.0° 2.1°
Total saturated fatty acids 45,9 32.9° 35.1° 35.3° 33.6°
Total monounsaturated fatty acids 51.9% 56.8% 61.1% 46.8° 62.0°
M/S ratio? 1.13 1.72 174 1.33 1.85
Y Treatments are shown in Table 1.
A The ratio of total monounsaturated fatty acids to total saturated fatty acids.
& Means within the same row with different superscript letters are significantly different (p<0.05).
Table8. Comparison of fatty acid composition (%) of cooked beef patties containing beef fat and various plant oils
Treatments?
Parameters
Control CP OoP COP SP
C14:0 (Myristic acid) 3.23 2.16 2.06 21 211
C14:1 (Myristoleic acid) 1.23 0.80 0.76 0.88 0.64
C16:0 (Palmitic acid) 25.76 18.99 20.74 21.91 19.09
C16:1 (Palmitoleic acid) 4.78 343 3.56 3.50 3.27
C18:0 (Stearic acid) 16.04 10.54 10.87 10.82 10.95
C18:1 (Oleic acid) 43.76° 50.78% 55.91% 40.95° 58.13%
C18:2 (Linoleic acid) 1.40° 7.20° 3.28> 16.66° 3.46™
C18:3 (Linolenic acid) 0.47° 3.38° 0.52° 0.67° 0.02°
Trans fatty acids 3.0° 1.7° 1.7° 2.0 1.7°
Total saturated fatty acids 46.8° 33.2° 35.1° 36.3° 333
Total monounsaturated fatty acids 50.9%° 56.1% 61.1% 46.3° 62.8°
M/S ratio? 1.09 1.69 1.74 1.28 1.89

9 Treatments are shown in Table 1.

A The ratio of total monounsaturated fatty acids to total saturated fatty acids.
& Means within the same row with different superscript letters are significantly different (p<0.05).

3 2@ 912 Holeic acid) o] =4 YElEa, corn oilS
A7 Ag77F 7P =& glE2Hlinoleic acid) ¥
Uehfo] AEAR7F H7HE 2ela7) Bxsixuke] gt
o] thA|Zo g & HE&S YERNUTHp<0.05). H3
AAH o2 transA|t oA AE)He tiz=+ol HIs)
19.2-30.8% YA Ve, ESFAARS 28] 7} R
o s} 23.1-283% HEE B Yelgorn 53], BX
3} A|baka} E3px]HFARe] H]-S-(monounsaturated/saturated
fatty acids, M/S B 284 FAE A7k AHTs
o] tlZETto] Bl3] 15.0-38.9% AEZ =A UehA,
oz A Hrhsk A2t wis) 43k F2
S AU AL U 5 YrHp<0.05). 71&] FHA e
AREEE SAE FEFOE AEA FAR diAlste]
A A sjEle] A FFS AMAEE e A=t

o]FoH 2 (Liu et al., 1991; Paneras and Bloukas, 1994;
Park et al., 1989), o|AL A1EA FA7F M/SHIE0] &
4 Aol visty Eohe A ot

2BR7E HAS Ffste] AFH sk dEI] 7HE
o] APt A4S BW(Table 8), 7Hd Ao AAE =
o] AR}t FARSHA Ul &, A izt
=4 Jehgon EXSAARS AEA fFAE HUKS
A TE0] E=A Uehdth LAl e 284G A
2l 77} Tl ISl 22.4-20.1% SHA Uehgon Ed
2> AN A2l 77t szl Hls) 33.3-43.3% ©]
’ 9HA Ui 295 BT M/S Bl E gl
o Hlg} A2]T-E0] 14.8-423%7HA] A WERaL, dut
Ao g AEdFe] A 24 T EWL AR ke

0.2-04%7} &A)stt R Eo] 9o ™ (Kochhar and

ox, o
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Matsui, 1984), ¢-Ae] EdlA Akt ke 4.76% &
Agckar BaE A (Noh et al., 1999)0.2 Ho} 21 EA)f
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