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Abstracts

The effects of replacing tallow with plant oils on the chemical composition, physical properties, fatty acid composition,
and sensory properties of beef patties were investigated. Beef patties were produced with seven different formulations: con-
trol (tallow, 100%), rice-bran oil replaced (TR) and olive oil replaced (TO) (each at 20%, 40%, and 60% substitution). Fat
content of beef patties increased, whereas moisture content decreased with increased TR and TO. Beef patties had increased
lightness and yellowness but decreased pH and redness compared to those in the control (p<0.05). The thiobarbituric acid
reactive substances (TBARS) values of all beef patties increased during cold storage. The TBARS values in the replaced TR
or TO were similar to or lower than those in the control after 3 d. Saturated fatty acid content of beef patties decreased as
the level of TR and TO increased, whereas unsaturated fatty acid content increased. Monounsaturated fatty acids were
higher in TO and polyunsaturated fatty acids were higher in TR. The overall acceptability scores showed no significant dif-
ferences between the control and replaced TR or TO over 7 d of storage.

Key words: beef patties, rice bran oil, olive oil, fat replacement, fatty acid composition
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E4FY oAl 78S HESH
S H e WREESAES 7P Bol Eskar o
= AEARE 56-87% TIEESIA| AN 4-22% T}
E X Auxe 55t ¢ E]—(Internatlonal Olive Oil
Council, I00C, 1984). T3t #v)-f= W7 EEAARS
oF 42%, Tt EXA S o 41% i3t Aot
(Hwang et al, 2002). S H e} dAv]FS H7le A+
oA} Ansorena®} Astiasaran(2004)S SAE AF Al 2
BHZ H7FEPA linoleic acid®} linolenic acid’} =78t
A AksE X Asitia B skt Bloukas 5(1997)
SAF AZA SR B A7k 4, ds3 H97E AR
A8k, AAE 29Ws) SollA 3AAR] BrEE Wit
Bttt JhseHr, B4, v, 355 37tk
Azt THAFZE DAA A A jbstel| Faks F
A e AFS AN F Ja AEARY tiAle %
o Foletttar BastEthAlvarez er al, 2011). 0|
ER O RESAE o] FRs ol AR 4
S G et ER-8 T, g9 FHIHE FA= 3

Fru) el g, Seh, FRAGRD $osta
H 313} cH(Suzuki and Oshima, 1962).

mEbA B ATe AlEe 4 % 71 S Hsl
A7HEE AW 45E-E dviet S EfE giAlste
A HEE A & A7 e FHAELS =
ARgFo 24 Jetd 7IAE wo 1EFD -7 SAFE
At 7Fs S ER15At AAlsd

e %

SAME ¥ 25 {E| M=

B Aol AM-E AlEe Fuiat W 3R S (semi-
membranous muscleyS ©|-&sfH oW, AEAF= ol
(rice bran oil, CJ Co., Korea), 28] E--(olive oil, CJ Co.,
Korea)2 A8-3l4] Table 13 22 viEH|Z 5 JE|S
?QL_O]-@U]- %S 8mm plate & 3 mm plateol] 242} F
W sl AW H7HEES ¥al 387 mixingdt ¥,
80+2 g¥ A& 10cm, T4 lcm I7]|2 Y 3 ZT9
S(PE) 3§ EA3te] 4°Ce) 797 BASAA F4 54
< #ESH

olut
=1L

o
159 e AOAC(1995)oﬂ 93k 105°C AetA
oz A3t @il 52 micro kjeldahl %
o2 Z2A3lgom, ZAu e Folch 5(1957)9] W
o]-g3t FAstAth. XIS AxH IE HAFE
crucibled]] AZ Alg 1-3g ARE 23 g2 Al57F &
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Table 1. Formulation of beef patties replacing tallow with
rice bran oil and olive oil

Ingredients Treatments"

(%) Control TR1 TR2 TR3 TOl TO2 TO3
Beefround meat  75.5 755 755 755 755 755 755
Tallow 20.0 160. 12.0 8.0 16.0 120 8.0
Rice bran oil - 40 80 120 - - -
Olive oil - - - - 40 8.0 12.0
Salt 1.5 15 15 15 15 15 15
Water (ice) 3.0 30 30 30 30 3.0 30

Total 100 100 100 100 100 100 100

DControl, added tallow 20%; TR1, replacement of tallow with
20% rice bran oil; TR2, replacement of tallow with 40% rice
bran oil; TR3, replacement of tallow with 60% rice bran oil;
TOl1, replacement of tallow with 20% olive oil; TO2, replace-
ment of tallow with 40% olive oil; TO3, replacement of tallow
with 60% olive oil

crucible2- 550°C 3|3} Z (Isotemp Muffle Furance, Model
No. 602025, Fisher Scientific USA)OA] 3-44|7F 52t )
9 2AT 23540

pH 3 7L

kg A8 3¢S =75 27 mLe A 72 7)(IKAla-
bortechnik T25-B, Snd. Bhd., Malaysia)Z 14,000 rpmoij|A]
187F 723}t pH-meter(Mettlerr Toledo Co, MP 230,
Switzerland)® =439 t) 71E3EL fryingS 170°C7}
A g ¥, st AeshEa 1getn sge] FuAl
7tE 39 TS SAs 7ME A Tl digh WEs

(%)= YERARIT

S pis)
4 wiske 719A - Fo HES 10830 P e
12 248t £ 294 AU SAF vUg

Chromameter (Minolta Co. CR 301, Japan)ZS AR5}
U3t A|ZE 33 HkEsle] T (lightness), 24 % (redness),
BRI T (yellowness)E YWEM = CIE(Commision Interna-
tionale de Leclairage) L*, a*, b* 32 =439 ow
T3 Y FFAT No 126331175 o]-&8k] v=93.5,
x=0.3132, y=0.3198 Fto.2 ®F3A7 & 3L =H3}
At

OFH

PNESSEEy

Buege?l Aust(1978)°] "S- o]8-3t ]| 45y
=& A& 5g°l butylated hydroxyanisole(BHT) 50 uL}
ZH4 15mLE 718l 14,000 rpmell 3027t #&3) A7 3
TN 2mLE Aol ¥ &7]o] 4mL thiobarbituric
acid/trichloroacetic acid(TBA/TCA) &38-4-S5 Yol 24
3] 38l TS, 90°CY] gz A] 1587 Ix)E)sh
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HRYAIA 3,000 rpmol A 1038-7F QARG A5 A
=S 3]4=5}e] EFF A (Model Genesys 5, Spectronic,
USA)E 531 nmollA F3ES =43

o

TBARS = 3% 4% x5.88
Rlgkat =M
A& FZ2 Foleh 5(1957)2] WHo = =3 A4 80

mgS screw-capped test tubeol] B3l HA A slo|A &
WS A% & 0.5N NaOH(in methanol) 1 mL& %11
90°ColA 7 &< 7 8l A1) Tty A2elA 5E
St WA A fr2] AR 14% boron trifluoride(in
methanol) 1 mLS 7}8led 90°CoA] 1057t methylation
AR F- 3087F Aol A WZAIZAT Hexane 2 mL, 557
g 2mLE ¥ GC 84S flste] 5ol 1 mLs 3
Fote] GCE FAX7EA] Wsarel|x Basttt. Total
fatty acid®] S 75}7] $18) 3|48k sample 0.5 pLE
split injection port®l] injectiond}$31L, Gas chromatography
(6890N GC system, Agilent Technologies, USA)Z #2135}

54 = 2R BAAA HrEElr] Yt 23 &
de Beted 108 dwste] zh AlgEE 71

2 F3& 7)E % (overall acceptability)ol]l th3}e] 9 point
horizontal scaled]l 93l P X|E Fale] H|nLS}HTE. o]
e 131 7P dobstar, 9f2 7P s w29

JENE Lhepact,

SHEN

B Ao A dojA 27 o] EA A= SAS(Statistics
Analytical System, USA, 2004)5 o]-83}o] BEAHE2S A
Aletlar, A7) Baike] fo4d A4 (p<0.05)2 Duncan

o EAHOR Ael el Fe128l Aolg Mmsigict.
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2] A3K(Table 2), FETHS 53.52-58.52%2] HS
Hom, A7zt vlaelA tiET7E dnlae &2H

= AR AR foHog & SRS B
Thp<0.05). T3 Aoz LB {E dAPS o o
Aol S71E FEFS hdke A Rtk
Ao} SFEFE A dEe 4559 WrlEe
B9 e FASAIT UukHo g X)) H9- 90%
= AFola 10%T Feld whsl A AEAA=
100%7} A Fo)7] wjZe thAlFge] S718rE i3
o] Zolue Ao AlRHT) Liu 5(1991)2 10%2] A
SRS Zhe 5 9E AR Al A AEARE
IR A 2o, ozl A HErE AEAGR dl
A ARG i 2 RIS RYoy aud &
F g AR Aozt A9 glithal Barsigl o,
Lee 5(2007)2 Z# 23 AZA] TAES SEEAFE O
AgEe g2t A, gz 22 BH diAl ATl
A e RS Holu, 9 e fojF Ao
7F itk Raskgieh B Aol 2aid ke o)
27 AEARE diAS Xl 203 Zel7t ¢l
om, AAHoE 1523-1841%] WS HATE o=
55 o] FUsH HEE Axst] o] G
o] TS Aoz Algdth. 2AY IS drlf 20%
A, 2 BF 40%, 60% A A2]Tolr folzo=z
EJTHp<0.05). Vural®} Javidipour(2002)= AW of|E|
2Rk X2E Aog I, SR F, 181 &2
BRHE A ZFIFZE SAIXAA] oA gl we}
ZA 3ol Frlslal sk adital B sk
om, B AFolA Avlfet SYRFE A 27 o

R

Table 2. Proximate composition (%) of beef patties replacing tallow with rice bran oil and olive oil

Treatments" Moisture Crude protein Crude fat Crude ash
Control 58.52+0.304 18.41+1.05 17.79+0.648 2.21£0.03*
TR1 58.11+1.0248 15.84+1.41 20.80+0.14* 1.78+0.168
TR2 55.97+0.81¢ 15.2342.40 19.15+0.89" 1.91+0.11°
TR3 57.08+0.27° 17.65+0.01 19.08+0.498 1.81£0.20%
TO1 57.57+0.784B 16.00+0.04 18.2440.588 1.86+0.28"
TO2 55.35+0.17¢ 15.7242.47 20.91+0.85" 0.89+0.09¢
TO3 53.52+0.09° 17.19+1.36 21.33+0.844 0.96+0.08¢

Data are means +standard deviation (»=3).

ADMeans with different superscript in the same column significantly differ at p<0.05.
DControl, added tallow 20%; TR1, replacement of tallow with 20% rice bran oil; TR2, replacement of tallow with 40% rice bran oil;
TR3, replacement of tallow with 60% rice bran oil; TO1, replacement of tallow with 20% olive oil; TO2, replacement of tallow with

40% olive oil; TO3, replacement of tallow with 60% olive oil
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ZTRY 28 AUES B 23R e g2
oMM FHOE E=HI ST EA 40%S} 60% THA|TH A
oA FojFoz ve gaFe HATHp<0.05). Park 5
(2005)2 WA FHE] AFA] 10%2] AL 25
£ A Aol 3, Tl @ Ashae] o
gl 72491 Ael7t itk Ruslded], 2 A
ToXE APAT Ao} vlastey] 24 AWS v
Te 2YEFE 20-60% HABIHRS wf 3o 7+
she A%S Yehd AL JF3] ¢ 4 gloy Ao
FEAARA Y ol WE zpo|9) ARk Zfo]olA]
7118k AoE AR AT

W b o

pHe 7t e

5 o Az Al A vl SEBEAE A
sho] 4°Coll X 7L AFshAA pHeL 7FEzEe] WSS
Table 30l YERHRJTE HF SAIF2] F20 2 wIAl
= pH #2 853 7= wighlEol wet 2pelrt
Jom SAIFe By, S, 223, Aok 239 5
o] FAws} 3 Aol loME TG eQles g
SHhMiller et al, 1986). & A ollXe, A% 7|3te] 4
SSPEA phr} Tha F7kekE S Hor, A% 32
Table 3. Changes of pH and cooking loss replacing tallow

with rice bran oil and olive oil of beef patties during
storage time at 4°C

Storage time (d)

Treatments"
0 3 7

Control  5.63+0.01%"  5.89+0.01**  5.89+0.01"
TRI 5.6140.01¢  5.74+0.02%°  5.81+0.01%
TR2 5.56+0.01°%¢  5.73+0.03%%  5.79+0.01%°

pH  TR3 5.65+0.018%  5.70+£0.01°  5.73+0.03°P*
TO1 5.68+0.01°°  5.74+0.02%*  5.69+0.01°"
TO2 5.5440.01%°  5.74+0.01%%  5.74+0.04%
TO3 5.56+0.02”  5.69+0.01°"  5.7240.02¢P2

Control 27.05+1.44%8% 17.15+1.13® 17.89:0.2448°

TR1 27.05£1.72°8 15.92+1.66° 17.08+1.405°
Cooking TR2 ~ 24.29+2.295 21.9142.06%" 19.68+2.174%
loss  TR3 25.45+0.855¢% 21.62+1.945° 18.79+1.32480
(%) TOI1 23.02+0.86%* 17.62+1.46° 17.71+1.68"8°
TO2 25.2242.228% 17.69+0.86° 17.16+1.425°

TO3 28.77+1.69% 28.77+1.77%* 20.69+1.45"°

Data are means +standard deviation (#=3).

AfMeans with different superscript in the same column signifi-

cantly differ at p<0.05.

“*Means with different superscript in the same row significantly
differ at p<0.05.

DControl, added tallow 20%; TR1, replacement of tallow with
20% rice bran oil; TR2, replacement of tallow with 40% rice
bran oil; TR3, replacement of tallow with 60% rice bran oil;
TO1, replacement of tallow with 20% olive oil; TO2, replace-
ment of tallow with 40% olive oil; TO3, replacement of tallow
with 60% olive oil

ool = BE AHFolA tiRTET W pH g B
ATH(p<0.05). =4 AHS tAlstd AEAFE H7ist
HEE AT A5, AELFTE 7 HErE 24 A
WS 71 HE R B2 pH 32 B =Hl(Dzudie ef
al., 2004), o] AFAME A7 3 o]Fol AEAFE U]
A BE AEFolA FHo R W2 pH g BHAATH
Lee 520072 SSHFE FH7IsH Z oA 27 7
A7 pHZ} F7Velth7) o] ol ke BEs B
Aok Biste], B AT pH gro] A7zt Bt
o Z7let] FARE A9S BHlou, AA7|7re] 7Y o
< pH #ke] ¥sl= F7HQ1 A7 BasHlh

V9= A, ARG71ze] S wek A AETE
oA ZFETEF ghol HAdhe AES BATH(p<0.05). T
3 AYTET A LY BEH 60%S thAE TO300A
FolFog H& e HPOoH(p<0.05), HAU|HF 20% U
Ag TR1 2 L) H5 20, 40% A TOl 2 TO29A]
el 2AY e 71ar s eIt 71Ett
g FEEYHY AUEYFS 9 oz FAEHY
T2 o] Eee osie] doju=t], £ A= 4
EAR7E g Adeiedx] ZHE Alell AW iAol S8
H AFe] o o] FUkete] frElEe] Uew 7ol
Z7tE = ZAoE ALREY, AT SAF A= Al A
He A8 vls edge] 538 xuke] Axs
g8 EoFgoz Ay 28-S Lol 3t
Z7MAZIYar 3} (Bishop et al, 1993), &5 whilz
A7kt HElS Azt 7FEES A
Aoz AREd. Dzudie 52004y A, =X,
a8al AEATE 7K dEE AZXsHRe W, A=
ARE 7K e A =S 1S dER
o 7tazkEe] Fkskal B4l JEFS Fo] Hg o)
Zashg o3 Aol fitkal gt £ AFME
AR A3 BT

tlo tlo o
=<
4

S w5}

% A Az A $ARE Arlfe} LB FE O
ala] aecoln) 783t ARFEA S WSS Table 4]
eI BE(CIE LY 24 29, 7 J - § mE
AP W gke] WA dETe A4S o
A AT B AR Agte] A P} W e
ashe A%e Bt 1949 A9 Wee dxTe)
Hlisle] Anlfel LelHaE oA )TN folH

7P =& HME S BYon, SYBf thAg B
iAol wet fojAo R HEE 2 s BT
(p<0.05). 7}E3-2] HEl= A7 0dx}2] S Bf 40% o
AgE TO2, A7 39t Avl 40%2F 2B 60% T
Ag TR2 2 TO3, #7 742}l &) 20% thAE+ TRI
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oA T Mg} =& WE gs EATHp<0.05). =,
A% 271 TOONA 7HE & BWe g Byou A
& dr)ole TRIS A|93F BE Aol tiz79F +
AR W= ZhS BEAU Paneras®}t Bloukas(1994)= =5
AHFS- A7 =HTF=E L A|A7} olive oil, sunflower

oil, soybean oil 52| AEAFE HAZ AR o} =
Uth= A3} tia zpol7t A% o, Rodriguez-Carpena
520112 A TAMS 7 sElRT AE4f=E
A Agl7te] sfEolA & BE s YERiITL B
aste] B ATRet AR 29 Bk 7HEe] A4

Table 4. Changes CIE L¥ a*, and b* values replacing tallow with rice bran oil and olive oil of beef patties during storage time at 4°C

Storage time (d)

3

7

46.01+1.57"
53.96+0.862
58.36+1.37<%
57.94+0.65
55.08+1.55
60.67+0.815°
63.52+1.214°

48.18+0.55P
51.28+2.58<
54.40+2.58AB¢
51.97+2.11B¢
50.61+1.28¢P¢
55.2141.46%¢
56.56+2.24¢

9.85+0.86""
13.85+0.735°
15.32+0.76™
12.46+0.79<°
12.73+0.74P
14.9241.00"7°
14.04+0.68B2

10.06+0.60"
9.16+1.29¢
9.68+1.01°
8.89:£0.80¢
10.09+0.90°
9.76+0.3%
9.03+0.49"

11.00+0.80B°
11.94+0.62B°
13.76+0.45%
11.70+0.965°
12.97+0.514°
13.4441.127°
13.28+0.35%P

11.79+1.11€0
12.05+1.74¢P
14.75+1.254B2
12.5341.79%®
13.3241.558¢
15.59+0.954
14.87+1.237B2

45.7240.365°
45.11+0.95¢P°
47.3441.037
44.54+1.15P
44.2040.54°"
45.32+0.938¢Pb
46.46+1.24"8

45.16+0.595°
47.44+0.587
45.36+1.77%
43.98+0.78

43.59+1.188P
44.03+1.105°
44.97+2.748

12.28+0.298°
13.31+0.26"
11.16+0.23"°
11.30+0.27°°
12.2440.465°
11.78+0.14<®
10.54+0.16™

13.56+0.5182
11.5740.48F
12.44+0.87¢P2
12.60+0.26“*
14.29+0.5942
14.27+0.554
11.89+0.38P%

Treatments "
0
Control 49.13+1.86™
TR1 55.31+1.50%
TR2 62.37+1.4482
CIE L* TR3 59.4142.37%
TO1 57.59+1.28"2
TO2 62.49+1.348
TO3 65.72+0.904
Control 20.06+0.814°
TR1 18.99+0.8982
TR2 15.69+1.025
Uncooked CIE a* TR3 18.03+£1.20%
TO1 16.62+0.60P2
TO2 19.28+1.06"B2
TO3 13.64+0.69"
Control 12.89+0.77"2
TR1 14.33+0.36%
TR2 12.9940.84°P
CIE b* TR3 13.40+0.64¢P2
TO1 14.38+0.298¢
TO2 15.31+0.86"*
TO3 13.88+0.578¢0
Control 47.63+0.495
TR1 48.22+0.468¢
TR2 48.92+0.74"B8
CIE L* TR3 44.38+0.83°
TO1 48.27+0.595
TO2 51.040.824¢
TO3 47.59+3.228
Control 9.934+0.46°
TR1 9.19+0.15¢
TR2 9.00+0.81°
Cooked CIE a* TR3 9.88+0.09°
TO1 9.50+0.54°
TO2 9.64+0.70°
TO3 9.47+0.39°
Control 11.00£0.50¢*
TR1 12.19+0.0882
TR2 11.71+0.78B¢
CIE b* TR3 12.3240.278
TO1 11.7441.098¢
TO2 13.40+0.66™*
TO3 14.17+0.2282

9.93+0.25¢
11.37+0.548°
11.35+0.49"
11.08+0.358
10.44+0.46°
11.27+0.458°
12.44+0.447

9.45+(.440
10.35+0.30°¢
10.98+0.43°P
11.63+0.865¢%
11.35+0.585%
12.78+0.624
12.26:£0.7248°

Data are means tstandard deviation (#=3).

ATMeans with different superscript in the same column significantly differ at p<0.05.

**Means with different superscript in the same row significantly differ at p<0.05

DControl, added tallow 20%; TR1, replacement of tallow with 20% rice bran oil; TR2, replacement of tallow with 40% rice bran oil;
TR3, replacement of tallow with 60% rice bran oil; TO1, replacement of tallow with 20% olive oil; TO2, replacement of tallow with

40% olive oil; TO3, replacement of tallow with 60% olive oil
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E(a*)e A 0Pl dixTolA 7 =& #e B
olel, A% 3AAl= 71 e gke Mol A% 7203
ol FFQl Aol HolA| ettt 7HEA - 3o A
£E AR7RI) F71g0l wek F71kE ARE sl
759 el = A 3R] S| EA A A 7]l A
AR o] S7HE ANETT oo R IHasit
7FEA - 5o] AT = SYHAE TiASE ATl
oFo R F& TS HYTHp<0.05). o9t & A
£ gelufr} Fado]] thel rdt Halel SA
< F7kE tizTol HlsiA FAE gho] =A yERE A
OS2 Al HT Muguerza 5(2002)2 2T BAR-=Z A &
S 20% HABIRS W AlFe] ST} FojHor
(p<0.01) Z7Feldthal Barsiaict. 71 39 ANE= A
F 0GATE TYAMA] SR B 60% THA] A 2ol A
FoFom F=A Uton, SEERE Al FHE A
CIE b*gko] ThA =& ks UERSlaL, S21Bf9] thiA)
ol S7FE CIE b*gko] S7kele A3 RATh
AAAH o2 Frishd vt S|B9 dixlg<Eo] &
A Wslol] Jes X Aoz Y=t vt &
ZH Ao tiAlEe] SIS dlZ2T7 Hlste] Hx
A= STl Ads HolH, AAes Haske 7
S Boh

X & Ltst

5 E Az Al A drae) S A2 giA
st 4°CollA] 7zt AshdaA AL =(TBARS) #t
S Table 590 VFeh Rt x| &A= n-alkenal®} dienals
o} 2o F|sltEe] W R AAEe] #eF 540
FFES = 5 doH, R A B EFFH e} Ao
S1TH(Ansorena and Astiasaran, 2004). Z18]al Aksl= H4=
Ak Zaljoll ofsf FEFE THAel FEAE = ¢ UL A
Alo] Z47F AP 7 Avk A7t W& TBARS gk
o] wish= diz+9 dvlf 2 SEEAE A 22+
R A73717e] gl wet S7FsFAtHp<0.05). &¢
B 20% A TO1S HZ2FET fFofdoz v
TBARS 78 Ho™, TO29} TO3E 0YAfel| thzx=7H
o =& s ROy 39t o]F SE|HAE thAg A
e 2Tl HIg] AL HlSs=gE FFolojA] kst
FAAAQ FTS R = HoFE HATHp<0.05). ©]#st
A¥R= Muguerza 5(2003)9] &2 Hf2] Hrlefo] 748
5 TBARS #2 Zasiivhe ®Hash dxshH, v
f+ oA =3 gix2e) vlaste] A% 27]dl= vl
s Holu 3¢ o]F FojFo g e TBARS @<= X
of Apitslel] SAAR] G PR AR AlsEY
(»<0.05). Kim 5(2000) 9Jahd L2829 Fiks}le o]
EFHERT £ o7 RuFdn) B A=

AekEe 41 S5 ggor), @rlg EE Leng

&to] TBARS gto] asiils 7Fe = wiAld < ok

XA =M
Aat 24 A3 (Table 6), ZSPA AR 2154759 O
A gEFo] 20, 40, 60%E =7)elAA] FoF o g 7HAst

R, BEXSAPRAE FHFe AEAATY oA ol St
o)) we} 401202 Z71s1k(p<0.05). Oleic acid(C18:1)
AL Anlf tiAZo] STHESE ZHASkaL, B
o EE|Ef= oA o] SIS fojFes Ut
3FATHpP<0.05). TEZF linoleic acid(C18:2) AW HAr]f-
ATl A=A vER, tiA|Ze] TS =4 U
EFsttH(p<0.05). o]2igt Aa= S|B{7F 7SR
WARS Bol $Hrelal o, Anlhe tEESA
2ol o] gf-3lal Q7] wWiEelth. Muguerza 5(2003)
A7FE = A 20-30%5 2 EFE UAdS u
myristic, stearic, linoleic, o-linoleic acid®} DHA A|W4k-e
Zraeial yhHo @R XAk STl Bl
shTh. BEgk 7] A sEol] AREHE A F
AR AEd FAZ tiAste] AR A e
FEH e MdskE = Alert ol FolH oM (Liu er al,
1991; Lopez-Lopez et al, 2011), o] AL AEAAFA} &
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Table 5. Changes TBARS (mg/kg) values replacing tallow

with rice bran oil and olive oil of beef patties during
storage time at 4°C

Storage time (d)

Treatments"
0 3 7

Control 0.23£0.01°%°  0.31£0.03%*  0.33+0.04"
TR1 0.21+0.025° 0.23+0.015° 0.26+0.01P2
TR2 0.23+0.02"B>  0.24+0.015° 0.28+0.01¢P2
TR3 0.194£0.045%%  0.26+0.02%*  0.29+0.028¢Pa
TO1 0.1440.02¢° 0.15+0.05° 0.32+0.014B2
TO2 0.26+0.01"®  0.26+0.025° 0.33£0.014°
TO3 0.26+0.02">  0.26+0.015° 0.31+0.017B¢

Data are means tstandard deviation (#=3).

APMeans with different superscript in the same column signifi-

cantly differ at p<0.05.

“®Means with different superscript in the same row significantly

differ at p<0.05.

DControl, added tallow 20%; TR1, replacement of tallow with
20% rice bran oil; TR2, replacement of tallow with 40% rice
bran oil; TR3, replacement of tallow with 60% rice bran oil;
TO1, replacement of tallow with 20% olive oil; TO2, replace-
ment of tallow with 40% olive oil; TO3, replacement of tallow
with 60% olive oil
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Table 6. Fatty acid composition (%) of beef patties replacing tallow with rice bran oil and olive oil
Fatty acid Ricepran Oli.V€ Treatments"
oil oil Control TRI TR2 TR3 TO1 TO2 TO3

Capric acid (Cio) 001 0.01 0.03£0.00* 0.03:0.005 0.02+£0.00° 0.02+0.00° 0.03+£0.005  0.02+0.00°  0.02+0.00"
Lauric acid (Cppe) 001 001 0.11£0.00* 0.10£0.005 0.07£0.00° 0.06+0.00° 0.09+0.008 0.07+0.00° 0.05+0.00"
Miyristic acid (Ci) 001 001 295:0.0% 241x0.02% 1.94£0.04° 1.56+0.07° 237+£0.04° 1.96+0.04° 1.58+0.06°
Palmitic acid (Cieo) 1686 1086 23.41+0.0" 21.96+0.08° 21.2120.04° 20.59+027° 21.250.11¢ 19.50+0.12° 18.28+0.03"
Palmitoleicacid  (Cj,)  0.14 084 5.74x0.13% 4.77+036° 3.51x021° 2.57+0.23% 420+0.19° 3.45+0.03° 2.87+0.08"
Margaric acid (Cpg) 005 005 0624001 0.50+0.01° 0.41£0.02° 037+0.01% 0.57+£0.03° 043+0.01° 0.34+0.02"
Magaoleicacid ~ (C,;;) 004 010 0910.01  0.75+0.03  0.56+0.02 232324  0.730.01  0.56+0.01  0.43+0.02
Stearic acid (Cis0) 152 373 945+0.11% 842+036% 7.58+0.48* 430+331% 9.42+0.50* 8.84+0.07" 8.48+0.06"
Oleic acid (Cis) 3937 7798 52.73+0.22° 51.58+0.49% 49.49+037" 46.28+0.10° 56.66+0.35¢ 60.66+0.24° 63.10+0.18*
Linoleic acid (Ciso) 3924 495 269+0.08° 8.16+047° 13.89+0.73% 20.12+0.60* 3.44+0.12° 3.43+0.05° 3.75+0.06°
Linolenic acid (Ci5) 130 067 0.52+0.025 042+0.02° 0.33+0.01°F 0.72+£0.02* 0.41+0.04° 0.32+0.01° 0.35£0.01°
Gadoneic acid (Cyo) 062 041 0.07+0.00° 0.15+0.01° 024+0.01° 0.33+0.01* 0.15£0.00° 0.19+0.01¢ 0.24+0.018
Gondoic acid (Cy) 062 026 0.56£0.01¢ 0.58+0.00% 0.59+0.01° 0.61+0.01* 0.49+£0.01° 0.44+0.01° 0.38+0.01"
Arachidonicacid  (C,,,) 022 0.1 022+£0.02* 0.1740.01® 0.16+0.01%¢ 0.17£0.00° 0.20+0.02* 0.14£0.01¢ 0.13+0.00°
Saturated fatty acid 19.08 1508 36.64+0.19" 33.58+0.44°C 31.47+0.53” 27.22+0.06" 33.86£0.64° 31.02+0.23°F 28.99£0.14™F
Unsaturated fatty acid 80.82 84.92 63.36+0.19" 66.42+0.44"F 68.53+0.53P 72.78+3.22" 66.14+0.64" 68.98+0.23"C 71.01+0.14*®
Monounsaturated fatty acid ~ 40.17  79.19  59.94+0.275¢ 57.67+0.88° 54.15+0.56° 51.77+3.55” 62.08+0.52% 65.100.20" 66.78+0.08*
Polyunsaturated fatty acid ~ 40.75 573 342+0.11% 8.75+0.48% 14.38+0.74" 21.0120.62" 4.05+0.18"" 3.88+0.06"" 4.24+0.07°

Data are means +standard deviation (#=3).

A-GMeans with different superscript in the same row significantly differ at p<0.05.
DControl, added tallow 20%; TR1, replacement of tallow with 20% rice bran oil; TR2, replacement of tallow with 40% rice bran oil;
TR3, replacement of tallow with 60% rice bran oil; TO1, replacement of tallow with 20% olive oil; TO2, replacement of tallow with
40% olive oil; TO3, replacement of tallow with 60% olive oil
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Table 7. Changes of sensory evaluations” replacing tallow
with rice bran oil and olive oil of beef patties during
storage time at 4°C

Storage time (d)

Treatments?
0 3 7
Control  5.40+0.89*  5.88+1.96 5.33+1.58
TR1 4.40£1.34"%  5.63+1.70 5.44+1.01
TR2 3.60£1.14%°  5.5041.60*°  5.33x1.12°
Flavor TR3 4.00+1.00*B" 5.88+2.03*  5.44+0.88%
TO1 420£1.10"%  4.89+1.46 5.56+1.01
TO2 420£1.10"®  5.37+1.30 5.44+1.51
TO3 4.41£1.34*%  5.90+1.36 5.44+1.13
Control 2.40+1.52 3.00+1.31 3.89+1.69
TR1 2.40+£1.14 275139  3.90+1.70
Off. TR2 2.60£1.14  2.75+1.28 3.89+1.96
a TR3 3.80£2.17  2.75%1.49  3.89+1.27
avor )
TO1 2.60£1.34>  2.38+1.06°  4.22+1.20°
TO2 3.00+£1.58 2.75+1.16  4.44%1.74
TO3 3.40£2.07*  2.25+0.71°  4.00£1.50°
Control  4.60+0.89°  6.38£1.19%*  5.67+1.12%®

6.00£1.074B*  5.56+1.01%
5.38+0.74"B¢ 533£1.12
4.63+£0.74°  5.67+1.22
5.25+0.71°BC 5.42+1.13
5.75+1.75°B¢ 5.67+£1.22

TR1 4.80+0.45"
TR2 4.60+1.34
Juiciness TR3 4.80+1.10
TO1 5.20+0.84
TO2 5.40+0.55

TO3 5.00+1.00 5.00£0.76%¢  5.78+0.97
Control  6.60+0.55*  7.00£0.93*  6.78+1.09
TR1 6.20£1.30"%  6.50+0.93"8  6.44+1.13
Overall TR2 5.40+0.55%  6.13+0.83%%  6.00+1.41
accepta- TR3 5.20+0.458  5.75+1.04%8  6.00+1.41
bility  TO1 5.80+1.30°B  5.75£1.04*B  5.89+1.27
TO2 5.80+0.458  5.63+1.51®  5.67+1.41
TO3 5.00+£0.71%  5.88+1.73%B  5.89+1.36

Data are means +standard deviation (#=10).
ACMeans with different superscript in the same column signifi-
cantly differ at p<0.05.

“®Means with different superscript in the same row significantly
differ at p<0.05

USensory evaluation were assessed on 9 point scale based on
I=extremely bad or slight, 9=extremely good or much.

2Control, added tallow 20%; TR1, replacement of tallow with
20% rice bran oil; TR2, replacement of tallow with 40% rice
bran oil; TR3, replacement of tallow with 60% rice bran oil;
TO1, replacement of tallow with 20% olive oil; TO2, replace-
ment of tallow with 40% olive oil; TO3, replacement of tallow
with 60% olive oil
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