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Effect of Grain Size on the Physicochemical & Nutritional Properties of Beef Porridge
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Abstract

The object of this study was to investigate the effects of rice particle size on the physicochemical properties of beef-rice

porridge. The pH of beef-rice porridge was decreased as compared to that of the control, while the redness of beef porridge

increased according to rice particle size. The viscosity of flour in the beef-rice porridge was the highest among three

porridges, at 40°C. The protein content of beef-rice porridge was increased 3-fold over that of rice porridges. The total
amino acid content of the beef-rice porridge was 3071.2 mg/100 g, and that of rice porridge was 1147.5 mg/100 g. As
compared to rice porridge, the maximum amounts of the amino acids Lys and Thr were increased beef-rice porridge.

Sensory evaluation results showed that the beef-rice porridge with a particle size half that of rice had the highest scores in

color, taste, texture, and overall preference. Based on these results, it is suggested that beef-rice porridge with a particle size
half (0.7-2.5 mm) that of rice has optimal quality in terms of both physicochemical and sensory properties.
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2. pH

AOAC method(1990)E #-83}o] 4]317]= 15 g2 100
mL9 Z=&F¢ 37 ¥il Bag Mixer(Model 400,
Interscience, France)Z w2&3}(speed 7, 2 min)dkal 30
B2 MARTI F 42O pHE pH meter(420
Benchtop, Orion Research Inc,, USA)E A&35lo] =4
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<Table 2> HPLC condition for amino acid in beef-rice porridge

Items Conditions

Instrument  Hewlett Packard 1100 Series
Column Waters Symmetry C;g (4.6x250 mm, 5 pm)
Oven tempt. 46 Celsius

Pump HP 1100 Series, Binary Pump

HP 1100 Series, Auto sampler

HP 1100 Series, Variable Wavelength Detector at

Injector

Detector 254 nm

Solvent (A) 1.4 mM NaHAc, 0.1% TEA, 6% CH;CN, pH
otven 6.1 (B) 60% CH;CN

Flow rate 1.0 mL/min

<Table 1> Nutrition ingredients of beef"

Weight (g) Energy (g)

Protein (g)

Lipid (g) Carbohydrate (g)

20.5 27.7

13.0 0.02

YNutritional composition was evaluated by CAN pro. 3.0.
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2317|129 Ad Ai= SPSS(Statistical Package for
Social Sciences. SPSS Inc., Chicago IL, USA) software
package =] FoflA A 24 (ANOVA)S A A[SH
frolide] gl 790l Duncan®] t5# 9137 (Duncan’s
multiple range test)22 A|27t] {-oAE HS3lH L)
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1. pH
2|317] H7F 9 & AT = FEF 2.5 mm, RHE
%, 0.7-2.5 mm, A7}#S, 0.7 mm@| A 57 o]l
o] &Rz} F7)of WE pHE (Table 3] Ueh)tt. pH
= FY A Al F4 Hslo] FFE vA=H %9 pH}
Zraskes2 Z20] 9ojz|4 "k (Lee 5 2003), B8]
pHE 6.7, BPE=L 6,73, W7IRZL 6,272 A7F5lA]
pH7} 7P W2 S Yehliglon] vzl 7P =

o pHE vehygit.

2. M

AR A7E Gelsto] ARt 4]317]59] L(Lightness),

<Table 3> pH of beef-rice porridge by grain size

Particle size (mm)
>2.5 0.7-2.5 <0.7
Beef-rice porridge 6.7 6.73 6.27

<Table 4> Change in color hunter of beef-rice porridge by particle
size

Particle size (mm)

>2.5 0.7-2.5 <0.7
L 56.85 49.95 58.63
a 3.17 3.32 2.55
b 10.7 8.57 7.47
E 21.93 40.88 32.07

a(Redness), b(Yellowness)~= (Table 4)yof e} AT
B U AR A G170 Wl ZH7) 56,85, 49,95,
58,630 % WHAZo|A 7P B $AE YEhlglen, &
Me 7k7) 10,7, 8,57, 7,470 A7} S48
ol AFS UEi9leh. ol Shin 5 2008R 7O 1
ERfi= Hie} o] A¢to] $PHShrE HANET) 2 HEFS
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<Figure 1> Change in viscosity (cP) of different grain size of beef-
rice porridge.
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<Table 5> Essential amino acid and non essential amino acid of
beef-rice porridge (Unit: mg/100 g)

Beef-rice porridge

Arg 211.0

Thr 137.4

Met 67.0

Ileu 119.6

Leu 259.6

Phe 106.4

Lys 159.6

His 95.0
AspNH,+Asp 331.0
GluNH,+Glu 549.8
Ser 152.0

Gly 231.0

Ala 267.6

Pro 192.8

Tyr 38.6

Val 153.8
Total amino acid 3,071.2

l)Arg, arginine; Thr, threonine; Met, methionine; Ileu, isoleucine;
Leu, leucine; Phe, phenylalanine; Lys, lysine; His, histidine;
AspNH,, asparagine; Asp, asprtic acid; GluNH,, glutamine; Glu,
glutamic acid; Ser, serine; Gly, glycine; Ala, alanine; Pro, proline;
Ty, tyrosine; Val, valine.

7+ 331.0, 549.8, 152.0, 231.0, 267.6 ¥ 1928 mg/100 g
2 Uehon], ofi= 2l Fof ula| $7ksHe A% vt
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S5 Fatol o] lE st ol folHel Aol 1t
BRbA] glgrom, AR VSRR B, UM, AR 2
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<Table 6> Sensory characteristics of beef-rice porridge

Savory flavor Off flavor Chewing number Hardness Viscosity
Particle si >2.5 3.4+1.1N 2.2+0.8N 14.6£1.1° 5.4+0.9* 3.0£0.7°
"’”E‘C ¢ ;‘ZC 0.7-2.5 4.2+0.8N 2.8+0.8" 11.4+1.1° 4.2+0.8 4.6+0.5
. <0.7 3.6£0.5N 3.4+1.1N 8.0+1.7¢ 3.0£0.7¢ 5.6+0.9°
All values are Mean+SD

NSValues are not significantly different by Duncan’s multiple range test.

““Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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<Table 7> Sensory preference of beef-rice porridge

Color Texture Preference Off flavor
Pasticle s 2.5 4.6+1.1N 3.420.5" 3.8+0.8N 4.6£0.5 2.0+1.0N
af?c ¢ ;‘Ze 0.7-2.5 5.2+0.8"° 5.2+1.3% 4.00.7 6.2+0.8 2.6£1.5"
mim. <0.7 5.2+0.8N 3.6+0.9° 3.20.8" 4.4+1.1° 2.8+1.8
All values are Mean+SD

NSValues are not significantly different by Duncan’s multiple range test.

““Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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