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Abstract

The contents of 4(5)-methylimidazole (4-MI) in hay and cereal straw treated with different levels of
ammonia were investigated by combining ilon-pair extraction with reversed-phase ion-pair liquid
chromatography (HPLC) and together with photometry of the Ehrich diazo coupling products (1 =
488 nm). The diazo coupling colors corresponding to 4-MI contents in treated roughage were verified
and subjected to a panel test, in order to develop a simple procedure for semi-quantitative determina-

tion capable to be used on farms,

Ammonia-treated hay (8% NH; DM™) contained 14-81 2 g g™' DM of 4-MI and the values were
increased by increasing the levels of ammonia. 4-MI was not detected in ammonia-treated rice and
wheat straw, irrespective of the ammonia levels. A significant correlation between the visible
absorbance of 4-MI and HPLC values was found for the ammonia-treated ones. The diazo coupling
colors at different 4-MI contents were assigned as follows, according to the standard Munsell color

table

MI; ngg"DM=5Y8/14 1 30ugg 'DM=5YR7/14 ;50 ug g ' DM=5YR 6.6/18 ; 80 ugg™'

DM=2.5YR6.5/12 ; 100 u gg~' DM=5.5/12 ; 150 £ gg™' DM=9R5.5/14 ; 200 v gg™"
DM=6R 5.5/14). The panel test showed that the 4-MI contents in the ammonia-treated
hay were estimated by four groups of None, 30-50, 80-100 and>100 g g”' DM, according

to the Munsell analysis.
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Tablel. 4(5-methylimodazole concentrations of ammonia-treated hay and ceral straws.

Sample Ammonia treatment  Mean®8.D. (n=38)
(%DM) (ugg 'DM)
Grass hay
No.l 3.0 37.8 £0.7
No.2 3.0 30.4 +0.1
No.3 3.0 trace
No.4 3.0 135 =11
No.5 3.0 80.7 =£1.8
No.6 6.0 100.0 =*4.4
No.7 6.0 175.8 =*0.6
No.8 9.0 126.7 =*2.0
No.9 9.0 190.0 +8.4
Rice straw
No.1 untreated ND
No.2 1.0 0.2 *0
No.3 2.0 0.2 =*0.1
No.4 3.0 0.2 =01
No.b 3.0 trace
No.6 3.0 0.2 =01
No.7 4.0 2.4 %08
No.8 6.0 trace
No.9 6.0 0.2 =*0.1
No.10 6.0 1.3 *0.5
No.11 6.0 0.2 =0
Wheat straw

No.l untreated ND
No.2 3.0 trace
No.3 3.0 0.4 =0
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Fig.1. Diazo coupling values of added
4-MI (methylimidazole) in various
roughages.
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Table 2. Panel test of diazo coupling colors for estimating 4(5)-methylimidazole

in ammonia-treated roughages.

Percentage
of Correct Percentage of incorrect answers (Color,%)
Sample t answer
amp 5y8/14  5yr1/14 5yr6.5/13 2,5yr6.5/12 10r5.5/12 9rb.5/14 6r5.5/14
Color % (ugg' Glugg ' (0ugg™ GOugg' W0uge' (50ugg’' (Q00ugg’
DM) DM) DM) DM) DM) DM) DM)
Blank 5y8/14 100 - 0 0 0 0 ¢
Rice straw No2 5y8/14 0 - 96.9 3.1 0 0 0 0
Hay No.2 Syr7/14 18.8 0 - 75.0 6.2 0 0 0
Hay No.1l 5yr6.5/13 87,5 0 3.1 - 9.5 0 0 0
Hay No.6 10r5.5/12 31.3 0 0 3.1 65.6 - 0 0
Hay No.7 9r5.5/14 06.9 0 0 0 0 3.1 - 0

t The samples tested here were noted in Table 1.

I The 4(5)-methylimidazole concentration of Hay No.1 was abjusted to 50ppm by adding the pure

chemicals.
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