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Abstract

Meat provides high quality proteins, lipids, minerals and vitamins. The meat protein is especially
high in essential amino acids that are crucial for human health, growth & development and for the
formation of enzymes, hormones and antibodies. Relatively cheap and nutritionally sound vegetable
proteins that are similar to animal proteins are being developed to replace the animal proteins in
texture, nutrition and food. characteristics. In this study a_nutritionally sound meat lipid replacing
food Oatrim that has been produced by converting oat starch into maltodextrin by a-amylase, have
been partially substituted for beef and general component analysis, texture measurement and sensory
tests have been conducted. The results are 1. Water content of the non-treated (0% treated) was
67.1% and the treated (10% treated) was 77%. The treated showed better water holding capacity.
2. Protein content of the non-treated was 21.2 g/100 g; the 4% treated, 18.4 g/100 g; the 6% treated,
18.2 g/100 g; the 8% treated, 17.2 g/100 g; and the 10% treated, 16.0' g/100 g. The protein content tended
to decrease as the replacing ratio increased but between 4%, 6%, and 8% the difference was not
significant. 3. Amino acid analysis results showed that glutamic acid content was the highest in Oatrim
and as its amino acid make up is exellent, it is valuable as a fine low fat protein food. 4. Sensory
tests show that the increased Qatrim content increased the appearance quality but food characteristics
were high only in the 4% and 6% treated groups, indicating that the replacement ratio should not
exceed 10%. 5. Texture measurement analysis results show that the higher the replacement content,
lower the springness, cohesiveness, hardness, chewiness and gumminess, resulting in relatively soft
overall texture. However, in order to better the food chracteristics, more studies must be continuously
done, and so by being able to increase vegetable substitution over meat, it may be able to contribute

to the prevention of adult disease.
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Table 1. Sensory Evaluation in Showing Variance Effect
Overall
Treatment Appearance Chewiness Hardness Flavor Accept-
ability
Oatrim 4% 33 38 39 38 4.3
6% 29 37 35 35 3.7
8% 32 3.7 35 33 39
10% 3.2 36 38 3.1 33
Commercial 4% 2.7 2.2 26 25 2.1
Oat 6% 33 21 2.2 2.5 20
8% 2.8 2.3 22 2.1 19
10% 25 21 2.0 2.5 19
Lean 4% 2.8 3.6 33 29 31
Maker 6% 21 3.0 27 30 30
8% 2.6 29 31 2.8 32
10% 2.3 2.7 25 2.6 29
Table 2. Composition of beef patties (%)
oatriméﬁu]%(%) &317] oatrim z FF7H5 T e
0% AT 93 0 5 0.5 1 0.5
1% AET 87 4 7 05 1 0.5
6% ElT 83 6 9 0.5 1 0.5
8% A= 79 8 11 0.5 1 0.5
10% Az 76 10 12 05 1 0.5

Ground beef
i

add Oatrim, Commercial oat
{ Lean Maker

add salt, black pepper,
l onion powder

Pan Frying

Fig. 1. Procedures in Manufacturing Hamburger Patty.
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(a) Oatrim: Leanesse™, ConAgra Specialty Grain Products Co., P.O.Box 3100, Omaha, Neb.
(b) Commercial Oat: Quaker Oats Co., P.O. Box 9001, Chicago, Ill.
(c) Leanmaker: Hellerseasoning & Ingredient Inc, P.O. Box, Bedford Park Il
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Table 3. Analytical Condition of HPLC for Amino
Acid
Apparatus: Injector Waters 712
Pump Waters 510
Detector: Waters 484
Wavelength: 355 nm
Column: Econosphere Cis, 5 micron
Mobile Phase: 2.5% Acetic Acid . Methanol . Acetonitrile
=35:5:10 (viv:.ivwv
Flow rate: 1.0 m//min
Column temp.: 30C
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Fig. 2. Score Sheet for Sensory Evlauation of Hamburger Patty with Different Level.
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Table 4. Proximate Composition of Oatrim and Ground Beef Mixture

OATRIM 0% 4%
Moisture™** (%) 67.12°+ 041 70481 .27
Protein** (g/100 g) 21122+ 0.74 18.36°+ 0.47

6% 8% 0%
69.85"% 0.23 72.68°L 0.2 76.99": 0.35
18.20°+ 0.26 17.19% + 0.04 1599+ 0.57

. P<0.01, ***: P<0.001.
1) Mean+ SD.

2) a, b, ¢, d: Values with different letters in a same row are significantly different(P<0.05).
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XT2 Texture analyser, England)E o}&3}o] &hX(spri-
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Table 5. Amino acid content of Oatrim and Ground
Beef mixture (g/100 g)

OATRIM 0% 4% 6% 8% 10%

Aspartic acid 1.71 144 1.40 1.25 1.18
Glutamic acid 2.69 2.27 231 2.09 1.97

Histidine 0.46 0.38 0.34 0.34 0.34
Serine 0.53 042 0.45 042 0.38
Arginine 106 095 095 095 087
Glycine 0.95 0.80 0.83 0.76 0.76
Threonine * 0.72 0.61 0.64 057 0.53
Alanine 0.95 0.80 0.83 0.76 0.72
Tyrosine 0.53 0.46 045 0.42 0.38
Methionine* 038 030 030 030 030
Valine 0.83 0.68 0.72 061 0.61
Phenylalanine® 068 057 061 053 049
Isoleucine * 0.72 0.61 0.64 0.57 0.53
Leucine® 1.10 0.95 0.99 0.87 0.83
Lysine® 1.25 1.10 1.18 1.14 1.14

1) #: Essential Amino Acid.
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Table 6. Amino Acid Score of Oatrim and Ground Beef Mixture

Content of
Amino Acid Ile Leu Lys Met +Cys Phe + Tyr Thr Val
FAO/W 11)-!0 250 440 340 220 380 250 310

1973

0% 213 325 370 112 358 213 246
cs? 85 74 109 51 94 85 79
4% 207 323 374 119 350 207 231
Cs 83 73 110 54 92 83 75
6% 220 340 405 113 366 220 247
CS 88 77 119 51 96 88 80
8% 207 316 415 109 346 207 222
CS 83 72 122 50 91 83 72
10% 207 324 445 117 339 207 238
CS 83 74 131 53 89 83 77

Y Provisional Pattern.

» CS: Chemical Score.

9 Cysteine and Phenylalanine were excluded.

Source: Energy and Protein Requirments: Report of a joint FAO/WHO Expert Committee. WHO Technical Report
Series No. 522 WHO, Geneva, 1973

Table 7. Sensory Evaluation in Showing Variance Effect

OATRIM 0% 4% 6% 8% 10%
Appearance** 254*+ 113 3.00%°+ 1.00 3.54>+ 1,19 4,07+ 0.76 4.07°+1.03
Chewiness* 3.23%+ 1.01 3.54%+ 0.97 238+ 1.12 269+ 143 2.38%+ 0.96
Hardness* 3.77°1 1.01 3.62°+ 1.33 2.69°t 0.95 2.15°+ 0.99 2.76%+ 1.24
Flavor 3.23+ 142 323+ 124 277+ 1.17 2.77+0.83 2.80+1.22
Texture 331+ 0.75 346+ 120 292+ 1.19 292+ 171 2,15+ 0.80
Overallacceptability** 3.31*+ 0.95 3.69°+ 1.32 2.85%+ 157 2.38>+ 1.12 2.00°+ 0.81

*: P<0.05, **: P<0.001.
Y Meant S.D.

2 a, b, ¢, d: Values with different letters in a same row are significantly different(P<0.05).

Table 8. Effect of Oatrim on Textural Characteristics

OATRIM 0% 4% 6% 8% 10%
Springness*** 0.8024°+ 0.1029 0.7905*+ 0.1245 0.7281%+ 0.1279 0.6491>+ 0.2072 0.5971°+ 0.1782
Gumminess™*** 0.3915°% 0.0657 0.2254°+ 0.0474 0.1916°+ 0.0326 0.1658+ 0.0432 0.1542°+ 0.0407
Cohesiveness*** 0.4035°+ 0.0311 0.3504°+ 0.0391 0.3426%+ 0.0478 0.3344%+ 0.0478 0.3115°+ 0.071
Adhesiveness*** —0.0302°+ 0.0219 —0.0381+ 0.0298 —0.0497*+0.0315 —0.0672*+ 0.0311 —0.0772+ 0.0368
Hardness*** 0.9595°+ 0.1113 0.6537°+ 0.0611 0.5733°%+ 0.0611 0.4677+ 00784 0.4970°+ 0.0905
Chewiness*** 0.3173°% 0.0796 0.1658°+ 0.0491 0.1158°+ 0.0466 0.1331%+ 0.0454 0.1115°t 0.0510

. P<0.001
U Mean+ SD.

2 a, b, ¢, d: Values with different letters in a same row are significantly different(P<0.05).
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