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Effects of Replaced Plant Oils on the Quality Properties
in Low-Fat Hamburger Patties
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Long-Hao Yu', Hyun-Dong Paik', and Cheon-Jei Kim"*
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Effects of substituting olive, corn, soybean, and sunflower oils (each at 50% substitution) on chemical
composition and sensory quality of beef hamburger patties were determined. Although beef patties added with
plant oils were not different in chemical composition to contrel (added beef fat 10%), they had 2.0-3.8% lower
caloric contents, 3.7-5.9% lower cooking loss, and less diameter and thickness changes after cooking. Beef patties
with olive oil had lowest L*-values before and after cooking. In textural properties, control had higher hardness,
cohesiveness, and gumminess than patties with plant oils, whereas no differences in springiness were observed
between control and all plant oil-treated patties. Beef patties containing olive oil had higher scores for overall

acceptability than other patties.
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Table 1. Formulations for low-fat beef patties preparation
Treatment (%)
Ingredients T - - -
Control Qlive oil Corn oil Soybean oil Sunflower oil
Beef meat 823 813 81.3 81.3 81.3
Tallow 10.0 5.0 5.0 5.0 5.0
Olive oil - 5.0 - - -
Corn oil - - 5.0 - -
Soybean oil - - - 5.0 -
Sunflower oil - - - - 5.0
Salt 1.5 1.5 1.5 1.5 1.5
Black pepper 0.4 0.4 0.4 0.4 0.4
Phosphate 0.3 0.3 0.3 0.3 0.3
MSG 0.5 0.5 0.5 0.5 0.5
Egg white powder - 1.0 1.0 1.0 1.0
Ice water 5.0 5.0 5.0 5.0 5.0
Total 100.0 100.0 100.0 100.0 100.0
T 3le AR #3239 ¥uA Mg &t AAlsiaTt
Beef meat
e W ey |
BAE 1st chopping 8mm plate
B Ago] AMgE 9888 37 ¥ 88 Tl o]
galglom, e $AWE At 4E4FE P |
$(Shin Dong Bang Co., Korea), £%-4*f(Shin Dong Bang Tallow
Co., Korea), Th%-f-(Lotte Samkang Co., Korea), &HH2F7]$(Cl Znd chopplng | 3mm plate
Co., Korea)& AMS3IAT, 2 B8R A A AHEFEL=E ‘ . P“‘l:;':“d‘“gd
bl 2akego white power, Ovonor S.A., France}& AR&-3t5ith. P(lmgf :)vns, el::o:ate:;)
1st mixing
Hi@el M= 1min
B A¥o] A3 ¥A FHElE Table 13 20] 98 % #
AEE FH| & Fig 19 AZFA A wat Azt AA
trimming® $-2-% chopper®l4] 8 mm plate& ©]83td 12} & 2nd mixing
A% ¥ 3mm plaed o§8a 24 g oH, SAYe i ,
1.5mm plateE o83} EH5ld 10%E FES(82.3%)y 1% Salt, Phosphate,
7+ 29 o AF(1.5%), U4FE(0.3%), F3(04%), MSG MSG, Black pepper
(0.5%), WF(%) B AR A Efeld 272 Y Forming | 80g, ©100mm/EA
o} AEARE AT HEFY A, FAE 0% TES |
2 hAste] AEAF(S%)] FHEL(1%) WF(S%E Y]
T3t AEKEB13%), TAFE%PN Arbele 187 e Freezing 38T
3 71l AR 53 @4 o EFsIAcE. 48 Formax 4
B 7](F-26, Formax®, USA)E 80g¥ A¥3td -38.0°Ce] B% 1
7)(Sprial freezer, Frigoscandia, Sweden)olX ¥4 4% §F - Storage 18T

18.0°Ce] WE ol AAsPAA FA) AE2 A3

Ch=E

UUAE By

ARMIE-& AOACH(27) whe} FEFE 105°C A=
¥, 2 e Kjeldahld, AW $3#E Soxhleti o2
7t =¥ g vla B3t

22| £
Ztzg B4e ztzte] A8 1 g€ dry ovendllA 1A1ZF 308

Fig. 1. The manufacturing process of low-fat beef patties.

7+ AZ3% th& Auto-calculating bomb calorimete(CA-4P, Shi-
madzu, Japan)& ©|&-3te EA ).

7|94zt & (cooking loss) &H

A& 10em, T4 1emé 98 2HEH 80L2g)0 2 AHY
3o YEAZ HEE 2000CE ¥ H712H(CG 20-1,
Hobart, USAYS oj&3te 7t W& 7zt 287 & 4% Bt 7t
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Fig. 2. A typical texture profile analysis curve obtained from the
rheometer.

Hardness: maximum force required to compress the sample,
cohesiveness: ratio of A2/Al, springiness: ratio of T2/Tl,
gumminess: hardness X cohesiveness.
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FEE 7ot 2IAE AEFATHFig. 2).
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(color), F1(flavor intensity), &3 Z(texture), THEA (juiciness),
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Table 2. Compositional properties and caloric contents of cooked beef patties containing beef fat and various plant oils  (mean+ S.D.)
. Treatments
Traits T
Control Olive oil Corn oil Soybean oil Sunflower oil
Moisture (%) 59.60+1.21" 59.19+1.13 59.76 +0.86 59.88+0.95 59.50+0.68
Protein (%) 224510.64 22.11+0.56 22.71+0.55 21.64+083 22.24+£0.96
Fat (%) 15.03+0.55 14.66 +0.88 14431+0.71 15.11£0.58 14.80+0.96
Caloric contents (kcal/100 g)  ¥232.65 £0.60° 227.56£0.62° 223.78£0.50° 227.79+0.62° 228.05£0.05

"*Means within the same row with different superscript letters are significantly different (p <0.05).
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Cooking loss (%)

Control Olive oil Corn oil Soybean oil Sunflower oil

Treatment
Fig. 3. Comparison of cooking loss on beef patties containing

beef fat and various plant oils.
Different letters (a-c) are significantly different (p < 0.05).
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Table 3. Diameter and thickness reduction in cooked beef patties containing beef fat and various plant oils (mean+S.D.)
Treatments
Traits - : :
Control Olive oil Corn oil Soybean oil Sunflower oil
Diameter reduction (%) 17.80+0.71°" 14.45 £0.50° 14.26 £0.46° 14.54 £0.76° 13.43+£0.53°
Thickness reduction (%) 2097 £3.06° 15.53+4.37° 16.25+0.67° 18.72 £3.41% 1047 £2.61°

"“Means within the same row with different superscript letters are significantly different (p < 0.05).
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Table 4. Instrumental color (L*, a*, b*-values) of uncooked and cooked beef patties containing beef fat and various plant oils
(meantS.D.)
Treatments
Traits - - -
Control Olive oil Corn oil Soybean oil Sunflower oil
Uncooked
L*-Value 47.45+0.35" 41.44£0.08° 45161035 47.55+0.90° 4398+0.11°
a*-Value 19.61 +0.68° 22.49+041° 21.99+0.12* 2045%0.15° 22.20+0.15°
b*-Value 12.1540.53¢ 15.29+0.20° 16.42+0.05° 16.83£0.20° 15.87+0.14°
Cooked
L*-Value 35.1810.08° 31.59+0.03¢ 35.2610.10° 37.56£0.09" 38.70+0.11°
a*-Value 9.0740.14° 9.56+0.23* 9.62%0.10* 8.72+0.14° 8.04+0.16°
b*-Value 1121 £0.53¢ 12.69+0.13¢ 16.16 1 0.05° 16.34 £0.07 15.59 £0.09°
badpeans within the same row with different superscript letters are significantly different (p <0.05).
Table 5. Comparison of textural properties on beef patties containing beef fat and various plant oils (meantS.D.)
. Treatments
Traits - : - -
Control Olive oil Corn oil Soybean oil Sunflower oil
Hardness (g) 126.25+1.26" 120.50 +2.08° 11400+ 1.15¢ 109.50 £1.29° 119.25+0.50°
Cohesiveness 0.94+0.02° 0.93+0.02* 0.82%0.01° 0.83£0.03° 0.88+0.01°
Springiness 0.84+£0.02 0.86£0.01 0.83+0.01 0.8210.03 0.84+0.02
Gumminess (g) 117.07£1.88° 110.88£1.81° 101.60 + 1.47¢ 96.34+2.16° 108.10£1.03¢
DeeMeans within the same row with different superscript letters are significantly different (p <0.05).
Table 6. Sensory evaluations" of cooked beef patties containing beef fat or various plant oils (meantS.D.)
i Treatments
Traits : -
Control Olive oil Corn oil Soybean oil Sunflower oil
Color 4.50£0.53 3.90+0.74° 3.90+0.57° 3.80£0.63° 3.801+0.63°
Flavor 430+0.67*° 4.50+0.53* 3.90%0.57" 3.50+£0.53° 3.90£0.32%
Texture 4.00+0.67 4.10+0.57 4.00+£0.67 3.90%0.74 4.00+£0.67
Juiciness 4.00+0.67" 3.4010.70* 330+0.48° 3.20+0.63° 3.50+£0.85®
Overall acceptability 4.10+0.74® 4.40+0.52° 3.90+0.32% 3.60£0.52¢ 3.90+0.32%

D5=very desirable, 3=moderate, 1=very undesirable.

2<Means within the same row with different superscript letters are significantly different (p < 0.05).
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