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Rapid determination of carbonyl value in frying oils by 1-butanol
constant method
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ABSTRACT: Objective To determine carbonyl value in frying oils quickly and safely. Method A
1-butanol constant method was developed, 1-butanol was used as solvent to replace benzene, converted colo-
rimetric absorbance into carbonyl value directly by measuring constant formula. Results The recovery rates
of carbonyl compound were 88% to 127%, and the relative standard deviation were 1.92% to 9.82%. Conclu-
sion Compared with the national standard method, this method which is suitable for the determination of
carbonyl value in frying oils, is rapid, simple, precise and accurate.
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Table 1 Blank absorbance value (420 nm) of 1-butanol of different brands and purities
( )
1 1.9572
SIGMA-ALDRICH( ) 2 2.2930
3 23017
1 2.3569
Merck KGaA( ) 2 2.3113
3 23710
1 2.3614
2 2.6852
1 1.9488
2 2.1555
, 3 2.0509
4 1.9931
5 1.8192
1 2.5394
2 4.6798
1 1.4185
2 1.3959
3 1.7637
1 0.3829

2 0.3964
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Fig. 1  Absorption spectra of 2,4- DNPH derivatives of dif-
ferent carbonyl compounds (0.001 mmol/l mL 1-butanol)
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Fig. 2 Calibration curve of 2,4-DNPH derivative of
2-decenal at 420 nm
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Fig. 3 Calibration curve of 2,4-DNPH derivative of
2-decenal at 390 nm
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Fig. 4 Correlation curve between carbonyl values of
1-butanol method and GB/T 5009.37 method
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Table 2-1  Precision of carbonyl values of the different frying oils at 390 nm
(h) , 16 ,32 , 40 ,8 , 16 ,24
1 38.87 38.97 60.15 10.47 3.27 20.93
2 36.04 43.37 63.73 12.46 11.94 21.81
3 36.34 38.73 58.19 10.11 16.35 27.77
4 40.64 40.37 49.53 6.87 13.63 31.87
5 38.03 42.83 59.90 8.09 12.04 12.37
6 39.27 43.53 43.86 11.47 10.64 17.20
1.77 2.21 7.56 2.09 4.40 7.04
38.20 41.30 55.89 9.91 11.31 21.99
, CV% 4.64 5.37 13.54 21.11 38.89 32.01
% 2-2 RUYEMARFIRE M Y4B B (420 nm)
Table 2-2  Precision of carbonyl values of the different frying oils at 420 nm
(hr) , 16 ,32 , 40 , 8 , 16 ,24
1 37.40 46.10 59.51 11.79 19.51 32.04
2 36.69 48.33 59.69 11.98 19.44 29.58
3 35.30 44.44 58.69 11.30 20.99 31.93
4 36.83 45.94 52.75 11.01 21.17 33.65
5 36.26 46.32 58.50 10.63 19.58 25.73
6 36.63 45.75 47.67 12.94 18.931 27.92
0.70 1.26 4.88 0.82 0.92 2.96
36.52 46.15 56.13 11.61 19.94 30.14
,CV % 1.92 2.73 8.70 7.08 4.59 9.82
£3 TEBRELE(0.001 mmol/l mL, ETEE, 420 nm)HI IR & &
Table 3 Absorbance of 2,4-DNPH derivative of different carbonyl compounds (0.001 mmol /1 mL 1-butanol, 420 nm)
(umol/L) 1 2( )
1 2, 4- 1000 1.4693 1.6808
2 1000 1.4721 1.4683
3 1000 1.4382 1.4315
4 1000 1.4493 1.4371
5 2- 1000 1.2934 1.3706
6 1000 1.3671 1.3489
7 -2- 1000 1.7631 1.7588
8 -2- 1000 1.6728 1.6879
9 -2, 4- 1000 1.6156 1.6655
10 -2- 1000 1.7539 1.7958
11 -2, 4- 1000 1.4756 1.5597
1.5246 1.5641

1545
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Table 4 Carbonyl value of different frying oils by different methods

, meq/kg
3.34 4.33 5.82 1.70 2.20 3.32
8h 3.96 5.13 5.88 1.09 1.42 3.44
4.16 5.39 5.58 1.76 2.27 3.13
3.64 4.72 6.34 3.72 4.82 6.76
16 h 4.02 5.21 6.61 3.72 4.82 6.15
3.92 5.07 6.21 3.62 4.70 6.17
5.30 6.87 8.02 4.31 5.59 8.09
32h 5.48 6.37 8.25 4.34 5.21 8.40
5.51 6.54 8.97 4.88 5.37 8.55
14.67 19.01 25.32 8.84 11.45 19.77
56 h 15.08 19.54 26.29 8.65 11.20 19.29
14.87 19.27 25.92 8.92 11.56 20.59
14.25 18.46 25.32 9.71 12.58 19.64
64 h 14.04 18.19 25.43 9.61 12.46 18.39
14.23 18.43 25.12 9.81 12.70 18.56
5-7 2 r
, 57 1.591 ,
( 6 b R>=0.9929
1.85%), R -
1.2 1
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Table 5 Precision of frying oils by 1-butanol method
M) : 1.92~9.82%,
16 32 40 8 16 24
88%~127%; , ,
1 37.40 46.10 59.51 11.79 19.51 32.04 .
b b
2 36.69 4833 59.69 1198 19.44 29.58
b
3 3530 4444 58.69 1130 2099 31.93
b 2 2
4 36.83 4594 5275 11.01 21.17 33.65 ,
5 36.26 4632 5850 10.63 19.58 25.73 s S
6 36.63 4575 47.67 1294 18.931 27.92
0.70 126 488 082 092 296 L 24y
36.52  46.15 56.13 11.61 1994 30.14
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