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Spiked Rice Sample Preparation for Determination of Total Nitrogen
as the Test Material of Collaboratory Study by an L-Glutamine Addition

Hiroshi Horita®

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki, 305-8642 Japan

Abstract

Spiked rice samples were prepared for the total nitrogen analysis by an L-glutamine addition as a nitrogen source.
They could not discriminate from those original rice flours by their color, smells and texture of flour, and they have suffi-
cient homogeneity. A collaboratory study was performed using them as the test material.

From the result of this collaborative trial, S; and Sk values of spiked samples were a small value which showed that
there are few errors, and they were almost the same or smaller than those of original materials. These data indicated that
homogeneity of spiked samples remained until a sampling by the collaborators, and was better than those of raw materi-
als.

The HorRat values, 0.63 and 0.70 for raw materials, 0.28, 0.58 and 0.39 for spiked materials, show that measuring re-
sults of this collaborative trial were satisfying, and these values indicated that the combustion method according to the

Dumas principle have a good performance and reproducibility to determine total nitrogen in rice.
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Table 1. Homogeneity of spiked and raw rice sample analyzed for total nitrogen measured by combustion

method according to the Dumas principle

Material 1° Material 2* Material 3* Material 4 Material 5*
Number of accepted duplicate results ™ ™ ™ J
O[O to distribution unit§] mTJ O0x Mad O0x 14 O0x Mo O0x Mad O0x Mo
Meafll X[ [ OmId OmD omTx 0omm Omn
RSN O O omo Omn ommn omo 0mn
Analytical standard deviatiori] S.(1] O Omrrrd O OmTTa O JmId
Sampling standard deviatiori] Sa[1] O OmTT 0T 0o OmTT OorrTn
Target standard deviation
Dch]D]Dng SOTO™ x O O O OmTm omrrn O omTm
Analytical variancdl S'..0 OO O OmoOx I OO O
Sampling variancd] S’ om0 Oox M™  OI0x ™ OOox M Omdx ™ 0o ;™
c.0000x o, OMIII OMII1 OMIIIa OMII1 OMII1
C =F0’a + S OMIIIa O OMIIIs OMIIId O
Sem<C Accept Accept Accept Accept Accept
Sean < Accept Accept Accept Accept Accept

% Material 1; Variety ‘Koshihikari’, material 2; Koshihikari high spiked level, material 3; Variety ‘MilkyQueen’,
material 4; MilkyQueen low spiked level, material 5; MilkyQueen medium spiked level
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Table 2. Total nitrogen contents (%) in spiked and raw rice samples measured by combustion method
according to the Dumas principle

Laboratory Material 1* Material 2* Material 3* Material 4* Material 5 S.W. (mg)* C.T.@)
1 0o OO 0o 0o 0o 0o 0o O 0o OO g RN
2 OO Oord 0o Oood 0o Omrsm 0o Ommo 0o Omo o 1o
3 OO Omro Omo  Omo OO Omrsm 0o OmDo Omm Omo [EEE| RN
4 OO Omo Omme  omre 0@ Omrs 0o 0o oD omo' o o
5 0o Omo 0o 0o OOTo 0oy 0o O 0o OO g RN
6 OO Oord 0o Ommo 0o Oorsm 0o Ommo 0o Omo o 1o
7 0T Omro Omo  Omo OO Omrsm 0o Omo 0o Omo [EEE| RN
8 DO Omo oM Omo 0O o Omo 0o 0o 0mm  Omo o o
9 0o OO 0o 0o 0o 0oy 0o O 0o Ommo g oo
10 OO Oord 0o Oood 0o Oorsm 0o Ommo 0o Omo o oo
11 oo Omo Omo  Omo 0o Omo oo oo’ 0mm Omo o o
12 oo Omo Omm  Omo Omm  Omo 0o 0o 0mm Omo o o
13 OId Omo 0o 0o 0o Omg 0o O 0o Ommo od oo
14 OO Oord 0o Oomod OO OmId 0o Ommo 0o 00O o oo
15 OO Omrmo Omo  Omo 0o Omrso 0o OmmDo oM Omo o o
16 0mo  Omo Omm  Omo 0@ Omro 0o 0o 0mm  Omo o o
17 Dot omrof 0o 0o 0o Omrg 0o O 0o OO od oo
18 OO Oord 0o Oood 0o Omrsm 0o 0Ommo 0o Omo o oo
19 OO Omro Omo  Omo 0@ Omrsm 0o OmDo Omm  Omo [EEN] o
20 OO OmIo Omm  Omo 0@ o Omo 0mo 0o 0mm Omo o o
21 Do Omio 0o Oy OOIo 0oy 0o O 0o OO o Nde

* Abbreviations are same as table 1 ° sample weight, ¢; combustion temperature

*. Data removed by Grubbs test ; data removed by Cochran test ¢; no data

The instruments used in this collaborative study were as follows. Leco FP-2000 used with Lab. 1 to 8 , Leco FP-528 used with Lab. 9 to 13,
Leco True Spec used with Lab. 14 and 15, Leco FP-428 used with Lab. 16, J-SCIENCE JMC-3000N used with Lab. 17, SUMIGRAPH NC-
220F used with Lab. 18 to 20, and Elementar rapid N used with Lab. 21. Standard material used for calibration were as follows. EDTA used
with Lab. 1 to 16 and 20, aspartate used with Lab. 15 to 19, glutamate used with Lab. 21.

Table 3. Collaborative study parameters of spiked and raw rice sample analyzed for total nitrogen
measured by combustion method according to the Dumas principle

Material 1* Materia 2° Materia 3* Materia 4° Materia 5°

Number of accepted N M M | M
Meari] X[ O OmID Omm OmID Omm Omm
RSD 0md g Omd Omd o

Standard deviation of repeatability] ST O OmITd OmITa OmTT OmIId OmITa

Relative standard deviation of repeatability
0RSDOS/XM O

Standard deviation of reproducibility’] ST O OID T minann T T

Relative standard deviation of reproducibility
0 RSDROS/ X1 [

Predicted relative standard deviation
0 PRSDRLTIMI X TP x [T [

HorRat valuéd RSDe/PRSD:O g dmr Omrr 0 dmr

g gmr Omr O gmr

g g 0 g g

omd omd omd omd omd

2, Abbreviations are same as table 1.
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