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Abstract

The objectives of this research were to determine the quality of beef tallow, to study low
saturated fatty acid (low SFA) tallow production and to apply low SFA tallow in an injected
marbling beef production. It was found that the quality of tallow achieved from 50% Charolais
breed cattle by feeding in feeding system 2 consisted mainly of oleic acid, palmitic acid and stearic
acid of 34.37-36.83, 27.47-29.23 and 10.69-13.55%, respectively. Moreover, it consisted ratios of
saturated fatty acid (SFA) and unsaturated fatty acid of 45.89-49.62:44.00-48.52, respectively. The
fatty acid compositions were related to 50% Charolais breed cattle by feeding in feeding system 1.
The tallow was fractioned by varying speed of 10, 20 or 30 rpm and core temperature oil of 25, 30
or 35°C. The tallow was separated in to olein (liquid) and stearin (solid). The fractionation condition
of 20 rpm and 25°C displayed fractionated olein to have oleic acid, palmitic acid and stearic acid of
39.37, 24.63 and 7.84%, and ratios of SFA to USFA of 39.77:52.29, respectively. The fractionated
olein was applied to produce modified tallow and it was found that using of 2% lecithin as an
emulsifier induced the modified tallow to have high creaming index value and white color.
In addition, cattle, which had less marbling, injected by 20% weight of modified tallow displayed
shear force with not significantly different from control (p>0.05). Besides, panelists had liking score
in color, tenderness, juiciness and flavor in steak injected with lecithin higher than control with
significantly different (p<20.05). After storage injected marbling beef at -15°C for 4 weeks, it was

found that shear force of the beef injected with 2% lecithin modified tallow and 3.2% control

1



modified tallow was not significant different (p>0.05) with TBARs value lower than that of

deterioration level.

Keywords: Fractionation, tallow, modifier tallow, emulsifier
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Meat/ meat products Fat SFA MUFA PUFA
Braising steak, lean, braised 9.7 4.1 4.1 0.6
Chicken breast, skinless, grilled 2.2 0.6 1.0 0.4
Lamb leg, lean roasted, medium 9.4 3.8 3.9 0.6
Liver, pig, stewed 8.1 2.5 1.3 22
Minced beef, extra lean, stewed 8.7 3.8 3.8 0.3
Pork loin chops, lean, roasted 10.1 3.7 4.0 1.5
Turkey thigh, casseroled 7.5 2.5 2.7 1.8
Bacon, back, fat trimmed, grilled 12.3 4.6 5.2 1.6
Chicken korma 5.8 1.7 1.9 1.8
Chili con carne, chilled/frozen, reheated 43 1.9 1.9 0.2
Ham, canned 4.5 1.6 2.0 0.4
Lamb kheena 14.5 3.8 53 4.2
Lamb kheena, reduced fat 9.7 34 3.6 1.8
Pork and beef sausages, grilled 20.3 7.5 9.1 22
Pork sausages, reduced fat, grilled 13.8 4.9 39 2.1
Salami 39.2 14.6 17.7 44
Steak and kidney pie, single crust 16.4 6.1 6.7 2.5
Turkey pie, single crust 10.3 4.5 3.7 1.5

SFA- saturated fatty acids; MUFA- monounsaturated fatty acids; PUFA- polyunsaturated fatty acids

1: Chan vazANE (1995); Chan uazade (1996)
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n —Butanoic N3AYINTN (Butyric acid) CH, (CH,) ,COOH 4:0
n —Hexanoic AN 1NN (Caproic acid) CH, (CH,) ,COOH 6:0
n —Octanoic A Insan (Caprylic acid) CH, (CH,) ,COOH 8:0
n —Decanoic NTANTNT (Capric acid) CH, (CH,) ,COOH 10:0
n —Dodecanoio N3Aa03n (Lauric acid) CH, (CH,) ,,COOH 12:0
n —Tetradecanoic nsa lusaan (Myristic acid) CH, (CH,) ,,COOH 14:0
n —Hexadecanoic asathaiian (Palmtic acid) CH, (CH,) ,,COOH 16:0
n —Octadecanoic NIAALTN (Stearic acid) CH, (CH,) ,,COOH 18:0
n —Eicosanoic N3A0Z31AAN (Arachidic acid) CH, (CH,) ,,COOH 20:0
n —Docosanoic n3aTa1n (Behenic acid) CH, (CH,) ,,COOH 22:0
nsaluiuaiinoudafiismnuasvouduas

n —Pentanoic N3ANA30 (Valeric acid) CH, (CH,) ;COOH 5:0
n —Heptanoic N3ADLUUNNN (Enanthic acid) CH, (CH,) ,COOH 7:0
n —Nonanoic nsafians Iniin (Pelargonic acid) CH, (CH,) ,COOH 9:0
n —Undecanoic 3 CH, (CH,) COOH 11:0
n —Tridecanoic - CH, (CH,) ,,COOH 13:0
n —Pentadecanoic N CH, (CH,) ;COOH 15:0
n —Heptadecaic ATANI NI (Magaric acid) CH, (CH,) ,,COOH 17:0

nu1: aau1la’an DeMan (1992)
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FEUUN 2 21.94 19.44 -42.56 -19.50 3.00 45.00
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C-10-25 0.34 6.10 2.36 0.41 27.47 6.19 0.74 0.79  10.83 36.57 1.62 0.59 0.22 0.03 0.03 5.72
C-10-30 0.26 5.52 1.58 0.45 28.79 4.75 0.90 0.70 ~ 13.51 34.37 1.08 1.27 0.17 0.05 0.03 6.58
C-10-35 0.26 5.48 1.57 0.44 28.82 4.68 0.90 0.70 = 13.55 34.45 1.10 1.27 0.17 0.05 0.03 6.54
C-20-25 0.45 6.73 2.46 0.44 27.83 5.89 0.76 0.76  11.05 35.73 1.56 0.64 0.20 0.04 0.03 5.43
C-20-30 0.29 6.21 1.55 0.50 29.23 5.48 0.90 0.82 1249 35.77 1.49 0.48 0.19 0.02 0.02 4.57
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C-30-25 0.47 6.89 2.47 0.45 27.99 5.81 0.12 0.77  11.14 35.36 1.50 0.64 0.26 0.04 0.03 6.07
C-30-30 0.35 6.15 2.40 0.41 27.54 6.02 0.74 0.79  10.82 36.83 1.52 0.60 0.29 0.04 0.03 5.48
C-30-35 0.38 6.54 2.60 0.43 28.25 5.94 0.74 0.74  10.69 35.14 1.50 0.59 0.27 0.04 0.03 6.13
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S-10-25 0.34 5.49 2.61 0.37 24.95 6.58 0.64 0.85 9.21 39.78 1.66 0.64 0.30 0.04 0.03 6.51
S-10-30 0.27 5.00 1.79 0.40 25.84 5.23 0.77 0.13 11.15 39.73 1.07 1.41 0.19 0.06 0.03 6.92
S-10-35 1.26 5.36 1.66 0.43 27.20 4.86 0.82 0.73 12.11 35.93 1.16 0.51 0.19 0.05 0.03 7.70
S-20-25 0.45 5.84 2.78 0.38 24.63 6.57 0.63 0.85 7.84 39.37 1.63 0.79 0.22 0.05 0.04 7.94
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S-30-30 0.37 0.04 0.24 2.62 25.74 6.51 0.66 0.85 9.55 39.33 1.69 0.65 0.32 0.04 0.03 11.36
S-30-35 0.39 6.21 2.83 0.40 26.37 6.52 0.65 0.82 9.40 38.22 1.66 0.43 0.31 0.04 0.03 5.72
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C-20-25 47.26 4731 45.08 223
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C-20-35 49.32 45.83 43.85 1.98
C-30-25 47.06 46.88 44.70 2.18
C-30-30 46.01 48.52 46.38 2.14
C-30-35 47.03 46.84 4473 2.11
S-10-25 41.00 5249 50.16 2.33
$-10-30 43.43 49.65 47.13 252
S-10-35 47.18 45.12 43.42 1.70
$-20-25 39.77 52.29 49.83 2.46
$-20-30 42,01 49.69 47.51 2.17
$-20-35 43.59 48.86 46.75 2.11
S-30-25 40.34 51.90 49.90 2.00
S-30-30 38.98 49.66 47.30 2.37
S-30-35 43.42 50.86 48.75 2.11
CS-10-25 10.65 -8.48 -8.69 -4.10
CS-10-30 12.12 -12.85 -13.24 -5.91
CS-10-35 4.60 252 433 28.98
CS-20-25 15.86 -10.54 -10.55 -10.38
€S-20-30 15.34 -8.45 -8.40 -9.59
CS-20-35 11.62 -6.62 -6.63 -6.53
CS-30-25 14.28 -10.72 -11.63 8.04
CS-30-30 15.28 236 -1.99 -10.62
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(CSrT) 120 Cl14:0 Cl4:1 CI150 Cl6:0 Cle:l — CI17:0 CI7:1  CI8:0 Cl8:1In9c Cl18:2n6t Cl18:2n6c C20:1 C22:1n9 C20:4n6 DU

CS-10-25 -0.27 998 -10.36 9.73 9.18 -6.30 12.58 -7.94 14.98 -8.80 -2.76 -7.88 -39.66  -66.60 -4.15 -14.70
CS-10-30 -2.44 931 -13.35 10.37 10.25  -10.11 14.37 80.79 17.45 -15.58 0.78 -11.42 -1431  -18.51 -14.63 -5.16

CS-10-35  -386.86  2.24 -5.82 4.07 5.61 -3.88 8.42 -3.83 10.63 -4.32 -5.71 60.02 -7.58 -6.14 -14.52 -17.87
CS-20-25 0.91 13.31 -13.32 13.09 1149 -11.51 16.39 -10.80  29.08 -10.20 -4.70 -23.99 -8.36 -15.76 -15.86 -46.23
CS-20-30 -3.23 692 -10.32 8.85 9.28 =881 13.17 -9.17 34.55 -8.15 -6.51 -19.32 -7.03 -12.89 -6.80 -81.88
CS-20-35 -3.52 4.19 -7.89 5.96 7.06 -7.69 10.55 R 26.69 -6.39 -6.46 -7.08 -5.59 =177 2.18 -55.27
CS-30-25 -0.38 12.26  -14.51 12.19 1042 -13.35  -452.58 -11.55  30.82 -11.21 -7.66 46.75 -12.73 39.27 -32.59 -28.00
CS-30-30 -5.78 99.31 89.83  -534.98 6.55 -8.07 11.10 -7.47 11.71 -6.77 -11.66 -8.47 -11.69  -10.54 -1.28 -108.33
CS-30-35 -3.21 5.00 -8.99 6.44 6.65 -9.69 11.34 -10.76 12.10 -8.80 -10.75 26.95 -15.74  -11.19 2.78 3.55
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Test mode Compression
Pre-Test Speed 2 mm/s
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Target Mode Strain
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