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Abstract; Dumas combustion method for determination of crude protein content in oilseeds and products was

optimized in this study. The crude protein contents in samples of soybean, peanut, rapeseed, sesame and rapeseed

meal were comparatively tested with both Dumas combustion and Kjeldahl method. Detected values from Dumas

combustion method showed a significant linear correlation (r =0.998 8,P <0.001) with Kjeldahl method and the

results of Dumas method were more stable. Crude protein results in samples by both methods had no significant dif-

ferentce (P >0.05) and the coefficient of variation of Dumas combustion was lower than Kjeldahl (CV <0.6% ).

The results indicated that Dumas combustion method could be applied in the analysis of crude protein contents in

oilseed samples.
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Table 1 Effect of sample weight on crude protein content measurement
] . o y LB A SIZ A ﬂ’RE'A/\" s e 5 .
Befi pegmae  AURRUICE IR JEREE KRB R LR
Sampl Weieht/ Crude protein Coefficient of variation Sample state after combustion
ample cgnt/e content average(n=5) (CV) /% ample state afler combusho
0.05 19.19 0.71 JRAG  JRBEFE ) Grey, sufficiently burned
0.10 19.28 0.01 WAL, JREEFE ) Grey, sufficiently burned
TMEEAT 0.15 19.20 0.01 JRAS, RIS 343 Grey, sufficiently burned
Rapeseed 0.20 19.22 0.01 JRAD  REEFE S Grey, sufficiently burned
IR T A RPN TTS)
0.25 18.89 0.53 Grey and black, insufficiently burned
0.05 38.14 0.46 JKAG  REEFT S Grey, sufficiently burned
0.10 38.20 0.01 WAL JREEFE ) Grey, sufficiently burned
PN 0.15 38.17 0.02 KA R 3T 40 Grey, sufficiently burned
Soybean IR T BB AP TTS)
0.20 37.73 0.42 Grey and black, insufficiently burned
IR T A AP TTS)
0.25 37.54 0.61 Grey and black, insufficiently burned
Rx2 HEMBEEINHEFEERSENTN
Table 2 Effect of grinding fineness on rapeseed crude protein content measurement
o TSEFFALEE 1 & 1 Crude protein content of rapeseed/% .
SN SR e CV A
ﬁu;ﬂi}? 5 HEZ$ Sample repeat /% Efferft
1 2 3 4 5 6
10 25.92 25.19 23.34 24.03 23.03 25.42 4.85 5yt Easy to sieve
20 24.53 24.59 24.52 24.42 24.42 24.58 0.31 R 513 i Easy to sieve
40 24.57 24.42 24.45 24.59 24.41 24.55 0.33 A5 Hard to sieve
=3 SREFMESRENREER S KSR R0
Table 3 Effect of oxygen factor and oxygen flow on combustion state
S| “H4 Combinations
Item 1 2 3 4 5 6
AT
Oxygen factor/ ( mL/mg) 1.6 1.6 1.8 1.8 2.0 2.0
AR
Oxygen flow/ (ml./min) 300 400 300 400 300 400
B, AT RBE REATEY IREIFBEA, RO RS REREETES KERBSE )
PREE TG KA IR A Black, Light black, PREEAN T 47 Grey, Grey, Grey,
Combustion state sufficiently insufficiently Grey and black, sufficiently sufficiently sufficiently
burned burned insufficiently burned burned burned burned
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Fig.1 Calibration of nitrogen content by Dumas combustion
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Table 4 Determination of crude protein content using Dumas combustion and Kjeldahl methods

WRHEE A Oilseed sample H & & & Crude protein content/ % C—K/% /K P
KB Source 45 Code H Wk Be: Dumas combustion LR E A Kjeldahl method
1 33.91 £0.16 34.34 £0.23 -0.44 0.99 0.16
2 37.93 £0.08 37.80 £0.17 0.13 1.00 0.52
3 33.98 £0.09 33.36 +0.22 0.62 1.02 0.17
4 35.31 £0.13 35.84 +0.05 -0.52 0.99 0.12
=] 5 34.37 £0.13 34.84 £0.06 -0.47 0.99 0.14
Soybean 6 40.76 £0.13 40.51 +£0.23 0.25 1.01 0.32
7 33.84 £0.13 33.71 £0.13 0.13 1.00 0.44
8 41.31 %0.13 41.19 +£0.26 0.13 1.00 0.65
9 38.41 £0.16 37.91 £0.08 0.50 1.01 0.06
10 39.11 £0.08 38.52 £0.21 0.59 1.02 0.16
1 23.32+0.13 22.91 +0.09 0.41 1.02 0.07
2 20.41 0. 06 20.05 +0.08 0.36 1.02 0.04
3 26.79 +0.01 26.36 £0.08 0.43 1.02 0.08
4 23.99 0. 13 23.56 +0.08 0.43 1.02 0.06
ey 5 24.35+0.13 23.93 +0.08 0.42 1.02 0.06
Peanut 6 27.10 20. 12 26.71 £0.22 0.39 1.01 0.16
7 26.04 +0.05 25.77 +0.15 0.27 1.01 0.25
8 24.65+0.13 24.32+0.16 0.32 1.01 0.16
9 25.26 +0.13 24.91 +0.04 0.35 1.01 0.17
10 27.06 0. 07 26.61 =0.04 0.45 1.02 0.02
1 24.35 +0.09 24.03 £0.09 0.32 1.01 0.07
2 22.33 +0.01 21.92 +0.06 0.40 1.02 0.06
3 19.70 +0.06 19.54 +0.06 0.16 1.01 0.11
4 22.54 £0.04 22.40 +£0.08 0.14 1.01 0.28
Rk 5 21.41 £0. 14 21.09 £0.13 0.32 1.02 0.14
Rapeseed 6 21.43 £0.08 21.36 +0.09 0.07 1.00 0.50
7 19.74 0. 04 19.51 +0.13 0.23 1.01 0.26
8 24.81 £0.08 24.44 +0.20 0.37 1.02 0.25
9 18.03 +0.07 17.72 £0.06 0.31 1.02 0.04
10 21.41 %0.11 21.15 £0.09 0.26 1.01 0.12
1 20.61 =0.08 20.49 +0.08 0.13 1.01 0.26
2 19.27 +0.03 19.26 +0.06 0.01 1.00 0.86
3 22.47 +0.06 22.35+0.10 0.12 1.01 0.28
4 21.43 £0.05 21.08 £0.05 0.35 1.02 0.02
R 5 20.38 0. 09 20.12 0. 15 0.26 1.01 0.17
Sesame 6 19.20 £0.03 18.97 +0.06 0.23 1.01 0.12
7 19.23 +0.05 19.07 0. 11 0.16 1.01 0.30
8 19.43 +0.06 19.20 +0.08 0.23 1.01 0.08
9 19.34 +0. 12 19.15+0.13 0.19 1.01 0.28
10 19.35 £0. 11 19.10 £0. 11 0.25 1.01 0.16
1 40.33 +0.33 40.07 +0.09 0.26 1.01 0.11
2 40.28 +0.02 39.51 £0.06 0.77 1.02 0.04
3 40.46 +0.17 39.68 £0.12 0.79 1.02 0.03
4 38.96 +0.30 38.71 +0.16 0.24 1.01 0.22
K 5 42.25 +0.04 42.68 +0.16 -0.43 0.99 0.16
Rapeseed meal 6 42.86 +0.33 42.27 £0.17 0.59 1.01 0.07
7 39.85 £0.25 39.11 £0.15 0.74 1.02 0.07
8 39.51 £0.07 38.86 0. 10 0.65 1.02 0.02
9 40.29 +0.18 39.69 £0.21 0.59 1.01 0.09
10 38.91 £0.06 38.12 £0.17 0.79 1.02 0.10

T DR (5 R0 T3 MARMERE (n =3) 5 C - K F8 AL EL TR AL e U 4 XA 22 5 C/K R AL EL ST R Rl I o 20k LU
Note ; Calculated as crude protein content with standard deviations of replicate determinations (n=3); C — K Absolute difference between Dumas
combustion and Kjeldahl method; C/K:Ratio of Dumas combustion and Kjeldahl method
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Fig.2 Correlation of crude protein content results
between Kjeldahl and Dumas methods
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