KOREAN J. FOOD SCI. TECHNOL.
Vol. 11, No. 2 (1979)

Ho|M ARERE
Az

JI)I!

4 8 =5

MI1(GQA)2S| THH A
Particle Size %E%E o] °°'o*

e s B

7 e =

FaAEY 4 FAdF4
(19793 19 299 <49))

Effect of Particle Size and Packing Density on the
Determination of Grain Protein by the Infrared
Grain Quality Analyzer

H. K. Shin and I. S. Ryu
Wheat and Barley Research Institute, Office of Rural Development, Suweon,

(Received January 29, 1975

Absiract

A Neotec infrared instrument was evaluated for determination of protein contents of wheat and

barley. Correlation coefficients between protein content determired on the instrument and by the
Kjeldahl method were highly significant (0.97 to 0.98). Accuracy of analyses, measured by the

standard error of a single test was (.07 to 0.16, giving a coeficient of variability of 0.6 to

1.1%.

Method of grinding samples affected particle ‘size and tvpe. Particle size did not -directly in-
fluence protein values; however, greater accuracy and reproducibility were achieved with smaller

particle sizes. Packing density inside the loading cell also influenced the analytical results.
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Table 1. Relationships between protein contents as determined by the Kjeldahl and infrared
instrument (GQA)
No. of Kjeldahl protein (%) GQA protein (%) Correlation | Root mean
Materials coefficient square
varieties Range Mean Raage | Mean (r) difference
|
Soft wheat 25 6.5~11.1 8.81 T.1~11.4 8.85 0.974 0.369
Hard wheat 25 11.1~15. 6 13.13 11.2~15.8 13.09 0.981 0.305
Covered barley 15 10.9~16.2, 13.28 10.9~16.8 13.36 0. 968 0.395
Naked barley 15 10.3~15.0 12.15 9.9~15.7 12.19 0.972 0.383
Table 2. Reproducibility and accuracy of GQA method
Kjeldahl GQA protein (%) Standard | Cocfiicient
Materials | error of a variability
protein (%) Test 1 Test 2 Test 3 single test P
‘ (%)
Soft wheat (Weongwang) 9.0 8.8 8.7 I 8.8 0.07 0.80
Hard wheat (Suweon #210) 12.2 12.1 21 | 1z | 0.7 0.58
Covered barley (Bunong) 14.6 14.8 14.5 4.6 | 0.16 1.10
Naked barley (Baegdong) 12.8 12.4 12.4 12.5 0.07 0.56
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Table 3. Particle sizes and GQA protein values of a hard wheat ground on four different grinders

Grind Particle size (%) Kiel;:lth GQA protein (%)! Standa:;d COeE;(f;ient
in error s

et >840u I840~297 u ZZN | <74p PT(O%C) Test 1 { Test 2 l Test 3 ‘Singleo te:ﬂ van(a;;l)l ity
«Coffee grinder 47.2 29.2 18.9 ‘ 4.7 14.5 13.9 14.5 14.2 0.30 2.11
Rall mill 15.9 21.0 41.6 ' 21.5 13.7 13.3 13.2 13.3 0.07 0.53
Krups grinder? 4.8 29.8 36.5 28.9 14.3 14.4 14.6 14.3 0.16 1.11
vCyclone grinder 0.9 19.8 51.5 27.8 14.4 14.8 14.5 14.6 | 0.16 1.10

! Protein determination made on a mixture of all particle sizes

2 Ground for 30 seconds, taken from Table 4.

Table 4. Effect of grinding time on particle sizes and GQA protein values of a hard wheat

Mean particle size, ot

Grinding time Particle sizes (%) Kjeldahl] GQA protein (%)? Standard Coeﬁitf:ient
S 1 340~ (297~ Prt:;ein ' o mi of 2 variaobility
_ (Seconds) >840p 2073 744 <T4p (%) | Test 1 | Test 2 | Test 3 jsingie test (%)
0 100 0 0 0 15.9 16.6 15.6 16.2 0.51 3.17
10 65.7] 17.2 11.1 6.0 14.5 15.3 14.4 14.8 0.45 3.04
30 4.8 29.8 36.5 28.9 14.3 14.4 14.6 14.3 0.16 1.11
60 1.1} 15.9 53.8 29.2 14.3 14.4 14.4 14.3 0.07 0.49
90 0.5 12.0 58.4 29.1 14.3 14.3 14.4 14.3 0.07 0.49
1 With Krups grinder
2 Protein determination made on a mixture of all particle size
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Fig. 1. Effect of mean particle size of ground samples on mean GQA protein values(e——®),
standard error of a single test and coefficient of variability
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Table 5. Effect of packing amount inside the GQA loading cell on protein values, standard

error of a single test and coefficient of variability

Amount of 1 GQA protein(%) Standard error of Coefficient of
packing(gr)* | Test 1 ‘ Test 2 } Test 3 a single test | variability(%)
8 ; 13.8 * 14.0 14.1 0.16 114
10 ‘ 4.2 4.1 | 14.2 0.07 0.49
12 ‘ 14.4 14.4 | 14.3 0.07 0.49
14 ! 14.4 14.5 | 14.5 0.07 0.48

1 A hard wheat having protein content of 14.3%; grinding time 60 sec with Krups grinder
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Fig. 2. Effect of packing amount inside the GQA
Ioading cell on protein determination:
wheat ground with coffee grinder to a mean
particle size of 580x(®——e®), wheat gro-
und with cyclone grinder to a mean particle
size of 150u( o——-2), wheat flour milled
with. Buhler test mill to a mean particle
size of 74p( o------ e ).
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Fig. 3. Influence of the amount of stirring on
the standard deviation of the percent
protein among triplicate readings on
GQA: wheat ground with coffee grinder to-
a mean particle size of 580y (&——®),
wheat ground with cyclone grinder to a
mean particle size of 150u ( e——=<), wheat.
flour milled with Buhler test meal to a

mean particle size of 74p (e------0 ).
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