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Studies on the Chemical Composition and Quality of Silage
XV. Improved Freeze-Drying Method for
Determining Dry Matter in Silage

Senji UCHIDA
(Laboratory of Animal Nutrilion)

In order to find a method for accurate determination of dry matter in silage, the
quantities of dry matter in 50 silage samples, which were made from various forages
and had various fermentative gqualities, were determined by freeze drying, oven
drying and toluene distillation methods. And also the volatile fatty acids and ammonia
nitrogen in 3 silages dried by freeze drying and oven drying methods were determined
to estimate losses of volatile constituents during drying.

The mean values of dry matter contents in the silages were 21.84 +6.55% by freeze
drying, 19.64+6.29% by oven drying and 21.92+6.19% by toluene distillation. There
was a significant difference in contents of dry matter in the silages between freeze
drving and oven drying methods, but no significant difference in contents of dry
matter in the silages was found between freeze drying and toluene distillation methods.
And amounts of volatile fatty acids and ammonia in the silages dried by freeze
drying method were higher than those in the silages dried by oven drying method.

These results suggest that the freeze drying method can be applied for accurate
determination of dry matter in silage.
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Table 1 Type of silages

Type of silages Number of silages
Italian ryegrass 27
Alfalfa 16
Japanese millet 6
Sorghum

Total 50
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Table 2 Distribution of fermentative quality of silage samples

Grade Score Number of samples
Excellent 81—100

Good 61— 80 2
Satisfactory 41— 60 14

Middle 21— 40 21

Inferior 0— 20 10

Total 50
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Table 3 Comparison of dry matter contents in silages determined by three methods

Methods n X s Difference s}
. (%) (%) (%)
Freeze drying* 50 21.84 6.55
'y g . 2.20 p<0.001

Oven drying¥** 50 19.64 6.26
F dryi 6.55 '

reeze r}.'m.g ) ) 50 21.84 0.08 p>0.05
Toluene distillation*** 50 21.92 6.19

# Drying conditions : freezed sample, 20g; vacuum pressure, 5ux; period, 24hr,
*#* Drying conditions : sample, 20g ; oven temperature, 105°C; period, 24hr,
##* Conditions of distillation : sample, 50g ; period, 2hr,

Not corrected for volatiles in distillate
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Table 4 Contents of volatile fatty acids and ammonia in silages dried by
freeze drying and oven drying

Silage Acetic Propionic i-Butyric n-Butyric .
Treatment . Ammonia
Sample Score acid acid acid acid

(% of dry matter)

Fresh 1.6 — _ — 0.28

A 95 {Freeze dried 1.1 — — — 0.30

(Alfalfa) oven dried T — — — 0.17

Fresh 1.8 2.3 0.7 3.8 1.25

B 58 {Freeze dried 1.3 1.6 0.5 3.6 1.27

(Alfalfa) oven dried T —_ —_— —_ 0.12

Fresh 1.1 0.7 T 6.3 0.38

> 20 {Freeze dried 0.8 T T 5.0 0.38

(Italian oven dried T — — — 0.07
ryegrass)

—: No detectable amount
T : Detected in trace amount
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